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CLINICAL AND EXPERIMENTAL 


ALLERGY 


A CHEjnCAL CONCEPT OP THE OEIGIN AND DEVELOPMENT OP 
LIFE A PRELIMINARY PRESENTATION* 


By Victor C Vaoguan M D Wasetnotov, D C 


'^HE concept of the origin and deiclopmcnt of life which as a result of 
jour kind in\ Ration I am to present to jou this eiening, has not been 
evolved from my inner consciousness but has resulted from more than tiientj 
SIX } ears of eipenraentation in mj laboraton , modified bj the work of others 
In the nineties I iias seeking a method bj i hich I might obtain large quan 
titles of some low form of life tree from contamination This quest ended in 
mj devising mj large bacterial tanks, with which I was able to secure pure 
bacterial substance b^ the kilogram, and was able to demonstrate the follow 
mg fundamental facts 

1 Bacterial substance consists of glj conuclcoprotcin 

2 It contains no cellulose Consequentlj bacteria are not plants 

3 Bacterial substance shows no differentiation into ojtoplasm, nucleus 
or nucleolus and undergoes no mitosis consequentlj bacteria are not “cells" 
as the morphologist would interpret this term 

4 On cleavage with acid or alkali, bacterial substance jields carbohj drates 
ammoacids and punne bases 

5 It may be split into poisonous and nonpoisonous portions, with evidence 
that the cleavage follows definite chemical lines 

6 Dead pathogenic bacterial substance kills animals w ith the same svmp 
toms and like lesions to those which follow inoculation with the living organ 
ism Therefore the symptoms and lesions of a disease such as tvphoid fever 

An dAll^ered before the American Chemical Society at Richmond Mrjrlnla 
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are not due directlj to the growth of these bacilli in the patient’s body but 
result from the cleavage of the bacterial substance by some agency supplied 
by the body of the host 

7 Nonpatbogenic bacteiial substance furnishes as much poison as does 
the pathogenic Theiefore, immunity to certain organisms cannot be due to 
the absence of poison in these oigamsms but must be explained in some other 
way 

8 Vegetable and animal proteins, such as edestin from hemp seed and 
casein from milk, contain as much poison as do the pathogenic bacilli 

9 All proteins contain a poisonous group It will be understood that 
none of these poisons are active ivlien given by mouth and are so only when 
introduced paienteially This is because protein cleavage in the alimentary 
canal is different fiom that occurring in the blood and tissues 

I may add that the above statements in all essentials have been veiified 
by workers in this countiy, France and Geimany I published them in book 
form in 1913 I am not going farther into the details of my experimental 
work but will devote my time to the conclusions which I have drawn Even 
with this limitation I can only present a pieliminary outline, awaiting oppor- 
tunity to write in further detail 

How can we differentiate between nonliving and living matter? What is 
the earliest manifestation of the acquisition of life? Certainly matter does 
not cease to be matter when it becomes endowed with life An atom of nitro- 
gen in ammonia is still nitrogen when it is incorporated in a more complicated 
protein molecule 

I can say with much confidence that the conversion of nonliving into 
living matter is accompanied by increased molecular lability By this I mean 
lhat the atoms or electrons within the molecule are energized Their orbits 
are enlarged Within their orbits they move with greater speed Their 
ehemism is intensified so greatly that they are now able to drag into their 
orbits atoms and possibly molecules which have hitherto been beyond their 
grasp In other words the molecules begm feeding on outside matter 

All living things absorb, assimilate and eliminate This means that 
metabolism or trading in energy begins Such is the first evidence of life 

Have we any idea of the nature of these primitive livmg molecules? Yes 
They were and are protein molecules There is no life save in proteins These 
are polymers of aminoacids The aminoacids, at least the simplest of them, 
have been and are today being formed under proper environmental conditions 
from inorganic substances 

Furtheimore, each protein differs from all others in its content, kind or 
position in the molecule, of aminoacids Up to the present time less than 
twenty of these bodies have been found in nature but with this small number, 
numberless protems are formed, much as all the words m our language are 
formed by varied groupings of the twenty-six letters in our alphabet Simple 
protems vield only alpha aminoacids on li-y drolysis 

In my opinion simple proteins are not living There must be in the livmg 
molecular structure a carbohydrate group thus converting a simple protein 
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into a gluooprotein I Iia\e found two carbohydrates in bacterial substance 
One of these, which exists in some bacteria to the extent of 10 per cent, I 
believe to be attached to the nuclein group, while the other is part of the 
protein and is attached to the nitrogen AVith this glycoprotein we have a 
battery and this begins to operate under proper stimuli such as heat, light, 
tieotrieitj or the chemical constituents of something m the medium in which 
the molecular battery exists In othei words the stimulus is some form of 
energy AVhat causes the ammoaeids to synthesize I do not know Emil 
Fischer has, howetor, synthesized ammoacidb and his obtained a product 
uhioh closely resembles natural protein 

Irritability, or reactiiity is Ealph Lillie prefers to call it, has long been 
Known as a universal property of tiling matter This means that the rate at 
uhich energy is received and discharged by the living protein may be altered, 
increased or decreased, by external stimuli uhich may be brought into con 
tact with it The stimulus may be in tbe form of food or fuel which brings to 
the organism, or the hung system as tlie morphologist calls it, energy in the 
potential form, which is then discharged in the kinetic form Metabolism is 
regulated by environment Keaetion between the organism and its environ 
ment is essential to alt living matter Without this, life cannot originate oi 
having onginated continue indefinitely One can conceive of a piece of chalk 
or a lump of carbon existing indchnitely without icacting with its environ 
ment, without absoibing or eliminating, but one cannot conceive of a baetc 
num or a y east cell retaining lite mdefinitely under these oiroumstanoes I 
am fond of repeating a statement first employed I believe by Allen "Living 
matter differs from dead in that the former tiades in energy while the latter 
does not ” 

fetiU another attribute of living matter is its abililv to reproduce itself 
As I conceive it, the early foims of life must be particulate, not necessarily as 
this term is understood by the morphologist but m a chemical sense, meaning 
that living matter maintains its molecular identity in no matter what form or 
environment it exists The early forms ot life must at the same time be small, 
microscopic or ultiamicioscopic, because the reaction between the organism 
and its environment can occur only vv hen the reacting bodies are brought into 
immediate contact This holds true whether we consider the lowest or the 
highest forms of life, vvhether we subscribe to the cellular or a chemical theory 
of the origin of life In man the highest form of life contact is yust as inti 
mate, the food material being brought to the cells by the blood and lymph 
This holds whether the energy be brought to the organism in the potential or 
kinetic form 

There can he no question as to the nature and manner of reproduction in 
the lowest forms of life since we can see and study it in low forms such as 
bacteria Keproduotion occurs by fission 

If we assume that there was an Azoic period m the history of the earth 
a period in which life even in its simplest forms did not exist, and we must 
assume this if we will accept the geologist’s concept of the origin of the earth, 
then it follows of necessity that there was a certam time at which life on 
earth began The evidence today indicates that energy derived from the sun 
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IS the oiiginal soiuee of life The chief diffeience betireen inanimate and 
animate matter is in its eneigy content The forces in the sun’s rays have 
eneigized dead matter into life Perhaps, as suggested by Mathews, the bulk 
of this energy is carried by the oxygen atoms within the molecule 

As to what was the form of this first life we can but conjecture, but from 
the evidence, some of which I have just presented you, I believe that we are 
safe in assuming that life as such did not exist before the evolution of the 
protem molecule Every element which makes up the protein molecule exists 
also in the inorganic chemical world There was a time when organic chemical 
compounds did not yet exist Henry, lef erring to the possibility of the arti- 
ficial production of organic compounds, wrote, “It is not probable that we 
shall ever attain the power of imitating nature in these operations For in 
the functions of a living plant a diieeting piinciple appears to be concerned, 
peculiar to animated bodies, and superior to and differing from the cause 
which has been termed chemical afSnity ” And yet only a short time after 
this Wohler succeeded in synthesizing urea 

Moore and Webster appear to have succeeded in synthesizing formalde- 
hyde from carbon dioxide and moisture under the influence of ultraviolet rays 
and in the presence of an inorganic colloid It matters little whether, as has 
been suggested by vonBaeyer, foimaldehyde was the fiist organic substance 
produced in natuie leading toward the development of life The point is that 
it has been shown that organic substances may be synthesized in the labora- 
tory from inorganic substances and that such simple organic structures as 
aminoacids may be synthesized experimentally into compounds closely re- 
sembling natural proteins It makes no difi:erence whether we can now or 
ever wiU be able to reproduce each and every step to the ultimate development 
of life Failure in no way invalidates our hypothesis any more than our ina- 
bility to build a star or planet disproves existing views as to the probable 
structure of the universe 

At some stage in the evolution of life the cell as we know it today came 
mto existence It is back to this point that the morphologist traces the origin 
of living matter and beyond this he does not allow himself to go The doctnne 
“omnis cellula ex cellula” may perhaps hold after the first cell came into 
being but the chemist cannot accept the cell as the lowest or the original 
manifestation of hfe Nearly twenty years ago I first stated my belief that 
life IS fundamentally chemical and may, indeed probably does, exist in simpler 
and less tangible forms than the living cell or even the living bacterium which 
I do not regard as a true cell for it contains no differentiated cytoplasm and 
nucleus 

It becomes incumbent upon the chemist who denies the contentions of the 
morphologist to explain how the cell mav evolve from simpler forms of life 
This we cannot yet do but the work of DuNouy on the surface equilibria of 
colloids opens interesting fields for speculation This author presents evi- 
dence that the most probable configuration of equilibrium in a protein colloid 
solution is in the form of a cell This would present a minimum of free energy 
compatible with the total energv If a microscopic droplet of protein solution is 
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aprajed into the air the constituent moleeuics of this droplet tv ill proceed to 
arrange themseh es in thennod) namic eqmhbnum vv ith relation to each other 
In this process the droplet ■nill become coated with a surface lajer of 
protein three hundred or four hundred times more tiscous than the interior 
If the droplet has a diameter of ten microns, equilibrium ma> be established 
uithm four seconds If the diameter is but three microns, equilibrium is es 
tahlished in about one second If equilibrium has been established before the 
droplet completes its fall, the concentrated surface lajer will be strong enough 
to maintain its shape ei en if it strikes a drj surface The presence of carbon 
dioxide or hydrochloric acid gas or ultraviolet rays snfSces to render some of 
the constituents of the protein layer insoluble thus enabling the droplet to 
keep Its individuality even though it fall into pure water 

Assuming as has been stated before that energy and its transformation 
IS one of the dominant characteristics of hfe we hvve evidence in the work 
of DuNouv that the cell may be but the logical consequence of the tendency 
of the protein molecule or molecules to establish dvuamic equilibrium 

What is the smallest form of living substance known? The smallest hv 
mg structure known today is that entity which has been described and stud 
led in greatest detail by d’HerclIc and to which he has given the name of 
bacteriophage This living particulate chemical substance is much smaller 
than the smallest known cell and bears out my hy pothesis first stated nearly 
twenty years ago d^Herelle gives to the bacteriophage the generic n'lme 
protobe or first life It is without doubt the simplest form of life known 
today but I regard it as not proved that the first hfe was not even simpler 
The bacteriophage fulfills vH the criteria of life It cm assimilate in a 
heterologous medium, transforming a heterologous substance into homologous 
bactenophage substance, a substance distmctively its own With this func 
tion of assimilation it also possesses the function of adaptation to changing 
environment Purthermore it possesses the faculties of reproduction and 
variability 

The substance is antigenic, has tJic chemical constitution of protein, pos 
sesses as great and prolonged viability as bacterial spores and appears to be 
an electro negative colloid just as are the majority of the bactenal species 
The dimensions of the bacteriophage corpuscle are approximately those of the 
Serum globulin micella its diameter being about twenty millimicrons The 
substance appears to be thermolabilc its virulence being destroyed at about 
75° C 

The protein micella is the colloidal unit It is the smallest particle of 
matter in the colloidal state Possibly as d’Herelle states, it is the unit of 
living matter and cells are constituted of a union of micellae The bacterio 
phage IS of about the size of a micella 

I do not regard bacteria as the simplest form of life Their chemical 
structure is very complicated They are cssentiallv nucleins and their chief 
function IS to multiplv Whether the individual tonsists of a single or many 
molecules I do not know Prolnhh their structure is multimolecular but if 
so the chemism between the molecules must be very strong I know of no way 
of distinguishing between mtermolecular and intramolecular activity 
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Bacteria will live under most diverse conditions Thej will grow in a 
medium winch contains oigamc nitrogen only in the form of ammonia They 
continue to live or at least to retain life under wide ranges of temperature 
When food is scaice they go into a resting or spore stage They multiply by 
fission In them acquired characters such as increased or decreased viiulence 
are transmitted They are antigenic and can be shown susceptible to classi- 
fication m groups by their antigenic reactions 

While the bacterial cell is morphologically simple in structure, it is as 
complex in chemical composition as are the cells of the animal body I know 
of no woik done since I leaehed this conclusion more than twenty years ago 
which throws any doubt upon it The conclusion that I would draw is either 
that bacteria aie already lelatnelj high up in the scale of life or else that 
even the simplest forms of life consist of relatnely complex aggiegations of 
protein molecules 

The general constancy and immutability of bacterial types is illustrated 
m the history of epidemic disease Geneially speaking these diseases run true 
to ts’^pe thiough their lecoided historj’-, be this short or long Tubercle bacilli 
found in Egj'ptian mummies present the same chaiactensties and cause the 
same tjpe of tissue destruction as do tubercle bacilli m the consumptive of 
today The charactenstic symptoms and lesions of smallpox observed and 
described by Indian writers before the Chiistian eia show no essential varia- 
tion fiom those which manifest themselves in the unprotected individual of 
today Through all the centuries there has been no important mutation in 
the smallpox -virus, nor any marked modification in its beha-vior when intro- 
duced into the human bodj'- The most ancient descriptions of the plague are 
so plamly indicative of the disease as we know it in the present generation 
that there can be no mistake of the identity of the virus of this disease m 
most ancient times with that of the present The pneumonias of today are 
marked by the same seasonal variation, characterized by the same modes of 
onset, by like a^ enues of progress, and by similar results with those seen and 
described bj’^ Hippocrates Because bacteria and protozoa are low forms of 
life it has been assumed that they are especially liable to marked mutations 
involving alterations in chemical composition and, vhat is of more importance, 
so far as pathogemc organisms are concerned, in their effect upon man In my 
opmion the assumption that bacteria and protozoa readily undeigo mutation 
IS not warranted by any facts which can be gathered in a study of the histori' 
of infectious diseases I am ready to assert that there has been less mutation 
in the tubercle bacillus or the virus of smallpox since the beginning of re- 
corded time than there has been in man and the othei higher animals 

We do not know the nature of the filtrable viruses such as that of small- 
pox, but it IS possible that they aie of the nature of protobes such as 
d’Herelle’s bacteriophage Theie is some evidence that as time goes on we 
■will be able to establish a more definite connection or association between the 
protnbes and bacteria In the case of the tubercle bacillus for instance there 
is evidence that ultrafiltrates of the tubercle baciUus contain what appears to 
be a li-vTUg "vurus and the e-vudence suggests that this is a small granular form 
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of the tubercle bacillus As to ubetber tbis is a tubercle bacillus micella we 
can only surmise 

Having outlined ni> concept, a cbeinical concept, of tbe early development of 
life I desire now to present to you my interpretation of tbe manner in wbich 
life became differentiated into its manj tarms understanding of this com 
plex phenomenon, as I bare said, is not based upon pure philosophic induction 
but upon experimental observation in mj own laboratory Before discussing 
tbe origm of species, therefore, 1 must summarize brieS} my conception ol tbe 
life processes as I have observ cd them m bacteria 

The chief function of lite is self perpetuation If this function is to con 
tinue active, the living substance must be so situated that it can procure 
nutritive material from its immediate environment While energj is furnished 
in the available carbobj drates and fats and vvbile water and certain minerals 
arc requisite, tbe structural and reproductive requiiemeuts of the protein 
molecule are met only bj protem material of nhieb the basis is the aramoacid 

All living substances are protein Tbe nature of the protein differs for 
every different tjpe of life This diffcience is due to variation in tbe number, 
nature or intramolecular arrangement of tbe constituent ammoacids There 
may be other differences which present methods have not as yet enabled us to 
recognize 

If the necessary pabulum were alwajs available as pure ammoacids and 
in tbe correct proportions for the particular living cell, tbe matter would be 
simple As a rule however, the available organic food supply consists ot com 
binations of aminoaeids in vary mg degrees of eompleiity, up to tbe complete 
protem molecule 

In order that tbe living substance, let us say a bacterium, may assimilate 
this food it first becomes necessary to disrupt the heterologous protein mole 
eule into its constituent ammoacids so that these may be absorbed and built 
up into the bacterial structure Bacteria secrete cnzjmcs or ferments for this 
Iiurpose So do all living cells These ferments will digest certam proteins 
but not all proteins If a livnng cell is in contact with a foreign protem agamst 
which it does not possess a digestive ferment it will graduallj evolve a ferment 
specific for that protein I believe it to be a fundamental law that a living 
cell in contact with a foreign protem will evolve an enzyme to destroy that 
protem Many years ago Ducliux showed that Penicillium glaucum grown 
on starch produces invertase only On lactose it produces lactase in ad 
dition On milk it elaborates a proteoclastic enzyme Tbe ability of livmg 
cells to produce specific enzj mes to meet the necessity for disrupting the sub 
strate with which they come in contact is essential to existence both under nor 
mal and abnormal conditions It enables the cells to feed upon assimilable 
substances and to destroy injurious ones The ease with which living cells 
may function in these directions is dependent upon manv and varied factors 
such as temperature physical and chemical conditions, the activity of the cell 
which IS seekmg to feed or protect itself and the constitution of the body upon 
which it acts Here lie many problems awaiting future investigation 

Much remams to be learned of the nature of ferments or enzymes They 
arc particles of matter, some of them wholly simple like spongy platmum, 
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otliers higlily complex like tke yeast ferment or pepsin or trypsin Enzjmeb 
are inammate storehouses of energy which may be brought into action under 
proper environment or on coming under the influenee of certam physical or 
chemical stimub They may he compared roughly to storage batteries Fer- 
ments may he protein, but are not animate 

In the same way that the hacteiium will elaborate a digestiie enzyme, so 
also will the body cell do this when it comes in contact with a foreign protem 
The typhoid bacillus on entrance into the body grows luxuriantly during the 
incubation period, for in the blood it finds an abundance of available food 
material in the same simple form that is ai ailable for the body cells Lmng 
tiyihoid bacdli haie been found in the blood of man during the incubation 
period, before anj' symptoms of the disease hai e become manifest The germ 
IS com erting body proteins or at least the aminoacids of the blood into tj^ihoid 
baciUus protein The reaction is synthetic and there are no symptoms 

But the body cells hai e been stimulated by the presence of a foreign pro- 
tem and m about ten dais thev have elaborated a ferment or enzyme vhich 
will break down this foreign protein As soon as this defense reaction be- 
comes well developed, disease becomes manifest Now, typhoid bacilli are 
bemg destroyed, the process is analytic, the protein poison is being liberated 
During the incubation period the process is eonstructive After the body 
cells have learned to elaborate a ferment ivhich will destroy the typhoid bacil- 
lus the process in turn becomes destructive and m this destruction the protem 
poison appears to he liberated This poison I have found to be present m 
everv protem which I have so far exammed It exists not alone in patho- 
genic bacteria but also m nonpathogenic and even m such otherwise innocuous 
proteins as egg white and the proteins of the cereal grams Indeed edestm 
from hemp seed and casein from milk, and egg white furnished me the larg- 
est and most satisfactory amounts of protem poison "While I have been 
unable to obtain this substance m anythmg approaching a pure state, it 
appears to contain many aminoacids and apparently should be classed as a 
poljpeptid It is only poisonous uhen admmistered parenterallv, for alimen- 
tary digestion apparentlv further breaks it up into the simple aminoacids 
In the case of typhoid fever which I haie used as an example the sjmptoms 
result from the libeiation of the protem poison The seventy of the disease 
depends upon the amount and rapidity of liberation of the poison The a ery 
small doses of the poison which wdl produce serious symptoms expenmentally 
indicate its possession of a high degree of energy In my opinion it kills by 
tearing off from cert-am bodv cells secondary and functioning chemical groups 
The perpetuation of life depends upon the ahihty of living substance to 
convert heterologous proteins into homologous proteins This holds equally 
for the higher forms of Me, for if m the case under consideration the human 
body IS unable to convert t3T)hoid protem mto human protem the result wdl 
be disastrous True, this conversion is of itself not without danger 

The ability of a bacterium to produce disease after it has entered an 
animal depends mainly upon two factors First, it must be able to establish 
for itself a parasitic existence in its host It must be able to sustain itself 
and multiply its kmd on the pabulum withm its reach Second, there must 
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be Jio destructive euzjme alrend} existing in the body tissues, against this 
particular baotenuni 

Disease depends in great part upon bow abundantly a given mioroor 
ganism maj multiply in the tissues before the body cells have completed the 
elaboration of a destructive enymc Where one is alreadj in existence the 
bacterium is destroyed at once and only an infinitesimal amount of poison is 
liberated No symptoms result The seriousness of the svmptoms depends 
upon the amount of poison liberated and the rapidity of its liberation Of 
course, theie are other factors in certain diseases such as location withm the 
body, the secretion of a toxin bv the bacterium and the like 

Let us now take up a considciation of those factors uhich may have had 
a beanng in the origin of species At this point 1 am not so interested in the 
inheritance of identical charaeteristies as I am in the inheiitance of altered 
or acquired charaotenstica, tor it is bv virtue of the latter that neiv species 
develop I find no great difficulty in understanding that living substance 
might readily reproduce itself m its entirety but I im highly interested in 
the intimation that it can produce another living substance different from 
any that has been known heretofore 

I have said that the characteristics of haeterm have rcniamed remark 
ably constant throughout the historv of diseise There is an exception, one 
which I believe to be of fundamental importvnce m the development of 
species I have said that the tubercle bicillus a li oernis tn man appears to 
have undergone no remarkable ohango thiough recoided history This is quite 
true but at the same time there is a tubercle bacillus uhich infects fowls which 
IS not quite the same germ and vet another which infects cattle Dr Cal 
mette has at the Pasteur Institute in Pins a strain of tiifacroie bacillus which 
he has cultivated artificially for over thirteen years and which appears to 
have lost entirely its ability to infect man snd the low ei animals 

The constancy of bacterial types and indeed of all living substances de 
pends upon a relatively unchanging environment In the lower forms of life 
environment has a very definite influence upon the characteristics of life 
Furthermore, alterations m the structure of the protein molecule resultant 
on environmental changes may be and are inherited A microorganism living 
in a milieu in which the pabulum is readily assimilated and transformed into 
homologous proteins, will thrive If, on the other hand, the environment is 
one in which the available food materiil is of widely different constitution 
from that of the livmg substance contimied eiistenve will depend upon the 
ability of the microorganism to elaborate a ferment capable of disintegrating 
the foreign protein or protein like substance into its constituent aminoacids 
so that they may he available for assimilation If some of these aminoacids 
are deficient in quantity for the particular living substance, continued exist 
ence will now depend upon the abilitv of the iiv mg structure to adapt itself 
to this deficiency If snob an adaptation is made, there waU result a change 
in the make up of the living protein molecule 

While I am emphasizing chemical factors I am not unmindful that physical 
and other factors also play a part I can readily understand why many 
species of animals and of plants have disappeared No species can continue 
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when it ceases to receive and utilize energy fiom its environment A change 
of a few degrees in the annual aveiage tempeiature might change markedly 
the flora and fauna of the area in which it occurs Climatic factors are more 
readily recognized in the highei forms of life, hut I shall continue to limit 
myself to the effect of changes in the chemical environment on the lowei 
forms of life 

The presence and aiailability of new oi dilfeieut aminoaeids or simdar 
piotein radicles will ultimately detei-mine an alteiatiou in the constitution 
of the livmg piotein molecule If this alteiatiou m environment is permanent 
the altered constitution of the living molecule will likewise become perma- 
nent and will lemaiu so as long as the enviioniiient is i datively the same 
The development of new species in the loivest fonns of life depends upon 
physicochemical alterations in the environment The persistence of new 
species so fonned is dependent upon the peimanency of the environmental 
changes 

A stieptocoecus highlj pathogenic foi the hoi&e will on repeated passage 
through a laboratoiy animal such as the mouse oi labbit or guinea pig, gradu- 
ally lose its high viiulence foi the horse while acquiiing an increased invasive 
power against that animal through which it is being passed That there is an 
actual change in the diemieal constitution of this stieptocoecus is indicated 
by the fact that aftei seveial passages its antigenic power as a horse stiep- 
tococcus ivhicli was oiigiiially of high titei becomes completely lost 

Not onlj’’ this but it has been found that cultivation of a streptococcus in 
an artificial medium containing the blood of some laboratory animal increases 
the viiulence of the stieptocoecus against this paiticulai animal Furthemore 
the antigenic chaiactenstics of this streptococcus aie alteied after lepeated 
growth on these special laboratoiy media Thus we may speak of a horse 
streptococcus, a mouse or rabbit or guinea pig stieptocoecus all derived from 
the same ancestor, each of them still a streptococcus, but definitely altered in 
chemical natuie bv the immediate nutiitne enviionment 

d’Herelle belieies that theie is but one bacteriophage but that this hke 
the streptococcus just desciibed is capable of adaptation to giowth m a wide 
variety of bacteiial hosts Tlie Shiga bacteriophage and the Staphylo-phage 
differ fiom each otliei in then piedilection one foi the dysentery bacillus and 
the other for the staphylococcus These are their foods of choice and they 
find it difficult to grow on other bacteiia However, adaptation may be ac- 
complished and It IS possible to change the Shiga-phage into the Staphylo- 
phage and vice versa There is an almost limitless possible number of bac- 
teriophages dependent upon the degree of iiivasiveness for different bacteria 
but the evidence piesented by d’Herelle vould indicate that this is a matter 
of adaptation to the environment on the part of a single original bacterio- 
phage 

This adaptation is so complete that it involves an alteration in the chem- 
ical structure of the bacteriophage, which can be lecognized in changes in 
its antigenic properties Shiga-phage actually becomes chemically different 
from the Staphylococcus bacteriophage Alterations m the environment have 
produced a new species which will maintain its identity as long as the en- 
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\ironment remains essentially nuclianged Further environmental changes 
will produce yet otlier alteiations in the stiuctiire of the living molecule, not 
necessarily a i eversion to the original structuie but perhaps with the de 
vclopment of an entiiely new and moie complex structure to suit the require 
mcnts of the altered nutritive envnonment 

hlanj of the higher foims of hie contain two oi more proteins no one 
of which can be said to be moic specific than the other for that particular 
living substance Such a simple plant as v\heat foi example contains gliadin, 
globulin, glutenin, proteose, and leucosui, five proteins in all 

Now wheat glutcuiii appeals to bt siimlii in its chemical constitution 
with the glutenm found in bailey and m lye 

I would interpret tins as highly suggestive evidence that wheat, barley 
and rye evolved from the same piitnordial ancestor Environmental changes, 
possibly variations in the nutrition il icsouiccs have been lesponsible for the 
differentiation ot these three giains The farmer of today knows well the 
importance of envnonment With tlie simc seed, the same heicdity, he does 
not anticipate an equally good or abundant ciop in every field in different 
years The fertility of the soil tlic amount of sun and ram and many other 
environmental factois ploy a most important part If some of these factors 
are disadvantageous to the continutd existence of a gram this gram must 
either adapt itself to changed tonditmns which it will do with alterations in 
its own structure and nppcaiancc oi it must eventually die out 

In forms of life such as those which wc liave yust been discussmg, in 
which two or more different pioteiiis exist together, we must conceive as pos 
sible that species differentiation docs not nccessaiily entail complete change 
in any or all of the constituent piotcins but that m these higher forms new 
proteins may be added, possibh b\ diffcicntiation of the oiigmal with the 
result that the new protein and the oiiginai both exist in the same living 
substance 

Where a protein has at last been evolved which best fits the functional 
needs and where its environment rcmiins little changed, its chemical consti 
tution will remain remarkably constant It is said that the proteins of the 
lens of the eye are different from the other proteins of the body but are 
identical in the lenses of a wide variety of animals Here there is little cn 
vironmental change foi the environment is not the outside world but tbe 
blood and lymph 

I have mentioned changes m antigenic properties as indicating altera 
tions m the make up of the protein molecule The question might be raised 
as to whether such changes do necessarily indicate alterations in the consti 
tution of the molecule The term antigen is employed by immunologists to 
designate those substances which wlien introduced into the animal body 
paronterally lead to the elaboration within the treated animal of a substance 
which antagonizes or tends to neutralize its own action Up to the present 
the weight of evudence is all that antigens arc proteins lloreover it appears 
that each protein leads to the elaboration of a specific antibody Thus an 
animal treated with the venom of a certain species of snake produces an anti 
body to this venom and not to the venoms of other species of snakes The 
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toxin of the diphtheria bacillus produces a diphtheiia antitoxin and this has 
ro antagonistic action on other toxins Each antigen acts specifically and 
the nature of the antibodj- formed is strictly specific The body cells appear 
to elaborate these antibodies and they do it for self-protection Some of the 
antibodies neutralize their specific antigen by combining with them and thus 
lendering them inert This seems to be tiue of the antitoxins of diphtheria 
and tetanus, also for vegetable toxins such as those of abrin and ncin and the 
\enoms of snakes In other cases the antibody renders its antigen inert by 
disiTipting it into its harmless constituents Could there be better oi more 
conclusive evidence of the ability of the body cells to adapt themselves to 
their environment and to piotect themselves against threatened destruction? 
Living cells are capable of being tiained or educated In other words their 
behavior may be modified by changed enviionment 

It has been shown that the specificity of antigens is dependent upon then 
chemical composition For instance there are in milk four chemically dis- 
tinct pioteins and each is capable of causing the body cells to elaborate its 
own specific antibody In egg protein there are three chemically distinct 
proteins some of which aie common to the eggs of different species of birds 
while others aie found in a single oi in a limited number of species 

It seems to be tiue that the specificity of an antigen is determined by 
the location of some aiomatic radicles within the stinictuie of the protein 
molecule When pioteius are hydrolyzed they lose their antigenic proper- 
ties My students and I showed many years ago that gelatin which is a 
hydrolyzed protein and devoid of certain aromatic radicles such as tryosin 
and tryptophan, and which contains only a trace of phenylalanm is not an 
antigen Like results have been obtained bv subjecting true proteins to the 
cleavage action of digestive ferments such as tiypsin Lilcewise the protamms, 
which are complexes of diaminoacids, and wantmg in the aminoacids, are 
not antigenic Free aminoacids aie not antigenic All antigens are colloids, 
dll apparently are proteins 

Now, it has been found that ceitain chemicals, as formaldehyde, nitrous 
acid and iodine may be introduced into the piotem molecule without destruc- 
tion to its antigenic properties, but the antibodies elaborated aie specific to 
the alteied proteins and not to the onginal substances Some years ago 
Obermeyei and Pick found that the serum of labbits treated with proteins 
which had been radically changed bj^ being iodized or nitiified did not pre- 
cipitate the native piotem but did act upon the altered protein with which 
the animal had been treated 

All life IS piotem and the development of new species is due to molecular 
learrangements m the structure of the piotem molecule Somethmg is added, 
or subtracted, or chemical groups within the molecule are rearranged The 
recently discovered facts demonstiated by the precipitin and sensitization 
tests make this certain By these, pioteins may be positively identified when 
mixed or when unmixed with other proteins Group relationship may be 
shown by these methods and up to the present time in no other way Espe- 
cially IS this true when the results of these tests are measured quantitatively 
The proteins of the hen’s egg sensitize guinea pigs to themselves and to a 
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lesser degree to tlie proteins o£ the eggs o£ other birds The proteins of 
man’s blood sensitize animals to tlicmsclvcs and less perfectly to those of 
the blood of the anthropoid apes Wheat, ijc and bailey all come from a 
oommon plant and under diffcicnt cmiroiimcnts have dcroloped into throe 
species In this m aj % ariotita and species Lome into esistcnce 

From the lonest to the highest forms of lile cmiionmcnt plajs a part of 
greater or less significance in the dL\Llopmeut of species These cnsironmental 
factors maj be cheniioal oi thei maj be phjsical I have presented to }ou 
my concept based upon the simplLr foniis of life for here that very simplicitj 
facilitates more accurate studj and interpretation 

In calling to jour attention the piimam importance of cntironment in the 
dotclopmcnt of life and the dilTercntmtion of species it is in no way my desire 
to intimate that I am not in accord with the pictnilnig doctrines of hereditj 
The discussion is along quite difFoiciil lines for in the latter oiu interest is in 
phenomena in uhicli gross nltciations me conspiciiouslj absent while in the 
former it is the alterations winch arc of chief impoitancc and interest The 
genes about which students of hereditj ait sajing much I can accept, if I am 
permitted to regard these genes ns atomic groups, some right handed, some 
left handed m the spccihc protiiii which repi educes itself Appnroatij this 
has hocn done hj Jciiiiings and hr Itnlpli Lillie 

But I find no difiicultj m recognizing the action of chemical environment 
osen in the highest forms of life Morphologists strtss the stability of germ 
plasm hut some of them do admit that ccrtnin poisons sack as alcohol, lead 
merourj, and sjpliilis mnj doletenouslj alfect the repioduetive cells In mj 
opinion cien moie stril mg evnmples might be gnen A boy and a girl bora 
of healtlij parents and inised to mnlnrilj under normal conditions mnj 
migrate into a goitorous district and after ncqinnng goiters may raarrj 
Their obildrcu may bo cietms In tins case it is the nlscncc according to the 
now accepted belief, of iodine in tlio food and drink wliieli leads to tins deteriora 
tion Please understand that it is onij the absence of one chemical oloraent 
winch causes tins disaster 

I am in fas or of eugenics hut I cannot forget that eneironmcnt ns well ns 
heredity must ho taken into coiisidcintion 

Tho claim that the reprodiiotnc cells arc not niflncneed hj the somatic 
cells IS one wliieli I believe to bo nnwnrrnnlcd In seeding it is well to select 
sound gram but tlic hnrv cst w lU not be determined w boll j bj tins but w lU 
depend to some extent on the fcrtilitv of the soil 

What IS the optimum relationship between the chemical environment, 
pnrticnlnrlj the food supply and the living struotinof Without considering 
other factors that nndonbtedlj plaj a part I w onld snj that the more closclj 
the heterologous protein resembles in its make up the homologous living pro 
tern tho more nearly identical its content and proportion of the dittercnt 
aminoacids and associated radicles the more constant will he the composi 
fion of tho living molecule and the higher will be the degree of perfection 
which It will attain while remaining cssciitinlly unaltered chemicnllv I roc 
ognizo that there arc other essential requirements such ns Mtamincs and the 
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like but the basis of life is protein and in this tbesis I have limited myself 
almost entiiely to the consideiation of the chemistry of the living piotem 
molecule 

Some living forms such as bacteiia feed upon other living forms They 
can do so because they can convert and assimilate without difSculty the 
protein molecules of the host I consider it possible that the more nearly 
the proteins of the host resemble chemically those of the invader the greater 
will be the pathogenicity of the latter I suggest that some investigator 
study the antigenic reactions, the piotem relationships between parasite and 
host In the case of bacteria, feeding upon man or animal, the objection 
might be raised that they derive then sustenance, not from the living mole- 
cules of the animal, but from the simpler protein food radicles and cleavage 
products, present in the circulating blood and lymph But this objection 
cannot hold in the case of test tube expeiiments in winch the available 
pabulum consists of the tissues of the host 

One might infer that I believe that a cannibalistic existence would be 
the ideal form of life But curiously enough even in such low forms of life 
as bacteria and bacteriophages, cannibalism appears not to exist Protem 
molecules endowed with attributes of life, while apparently bent upon the 
destruction of other forms of life, particularly simpler forms, appear in- 
capable of destroying living substances of identical oi nearly identical chem- 
ical constitution This is readily understandable Where there are two 
such living substances in apposition, their chemisms would be identical, their 
spheres of influence the same, then tropisms would balance one another and 
the result would be no chemical reaction A solution of ammonium chloride 
mixed with another solution of ammonium chloride remains ammonium 
chloride 

Late in the eighteenth centuiy Laroisiei, scientist, iiatiiot, martyr, showed 
that the process of respiration m man is comparable to the burning of a 
candle About 100 years ago, Wohler made urea synthetically A few years 
later Dunglisson and Emmett, in their scantily supplied laboratory at the 
University of Viiginia announced that the fiee acid in the gastric juice of 
man is hydrochloric acid Dumas m Fiance, Liebig in Gennany, and others 
continued to develop physiologic chemistry About the middle of the last 
century leadmg universities in this country provided chairs in this subject 
For many years Chittenden at Yale was the standard bearer and on his re- 
tirement his good work was continued and amplified by Mendel I gave my 
first lecture in physiologic chemistry in the University of Michigan m January, 
1876 Splendid work in this subject has been done by Van Slyke, Lusk, 
Folin and others Ehrlich and Hatta, after more than 600 attempts built up 
arsphenamine synthetically and this with his cogeners has done much to 
mitigate the plagues of syphilis and allied diseases 

Starling and others have discovered hormones and the brilliant results 
obtamed by Banting in his discovery of insulin are well known Abel not 
only discovered epinephrine, but determined its structural formula and it is 
now made synthetically The same talented investigator appears to be on 
the high road to similar results in the study of insulin 



THE OntOIN AND DE\'EL0P3lnNT OP LITE 


15 


jVll tlie.sf’, however, arc innuimatc siibslaDCLS and up to tlie present time 
no chemist has nival ened dead matter into life It maj be that this will 
never be done, althongh I do not consider it bejond the bounds of possibilitj 
Whateier niaj be jndnidual opinion on this subject, past, present and even 
future, failures should not premit us from interrogating nature and learn 
mg so far as possible hoii she in her great lahoratorj with boundless facilities 
and with countless ages in winch to operate has accomplished this great 
result ^\ itlioiit iirediclions as to iiliat degtec of knowledge future researches 
will reical I bate lentund to pn si nt mi iieus on this subject Should 
thei eien in part be confirmed the morphologist must radieallj change his 
teachings as to the relntiie imporlanii of htrcditi and eniironment I hold 
that the louest fonns of lift hai< come into existence through chemical 
agencies and that eniironment has hi<ii a stronger factor in the eiolution 
of life and in the deiclopnu nt of tin laruties and species than is belieied 
hi the biologLst of todai 
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SENILE PRURITIS DUE TO HYPERSENSITIVENESS* 


Bt James IVTim, M D , Indianapolis, Ind 


REPORT OP CASES 

C ASE 1 — In Mny, 1923 Mrs W, a -nidow aged 69, consulted me for the relief of obstinate 
generalized itching of eighteen months’ duration The trouble, beginning insidiouslj 
as a mild tingbng of the hnuckles and fingers, had become in the course of a few weeks 
a severe generalized pruntis, associated with recurrent attacks of nausea, vomiting, and right 
upper quadrant abdominal pain Tanous diagnoses such as senile pruntis, "biliousness,” 
and "gall” poisoning had been made Cholecjstectomy had been advised and refused 
Dunng the month prior to consulting me she had been taking heroic doses of alkalies and 
spending at least three hours of every night in a soda bath—the only procedure short of an 
opiate that enabled her to sleep even fitfully 

Possessing keen mind and good memory, Mrs "W was able to give a quite complete 
family and personal history, no features of which suggested the allergic diathesis in her 
mother and father, brother and sisters, or herself Her parents, still living and surpnsmglv 
free from either physical or mental evidence of senility, were intemened and gave a detailed 
history revealing no suggestion of allergic B 3 rmptoms m their parents Mrs W had two 
grown, children and sii. grandchildren Her two sisters also had grown children , one of 
them, a grandchild In none of these individuals were there any clinical evidences of the 
allergic constitution 

The record of Mrs IV ’a personal ailments included the usual childhood diseases and 
little else eveept an attack of what had been called colitis (from June to October, 1922 
This terminated about eight months before the onset of the itching) The symptoms had been 
frequent, pultaceous stools and crampy abdominal pain At this time routine examination 
revealed high blood pressure and arterial disease, and a punu free diet was instituted Smee 
giving up meat, she had bred largely on green vegetables, milk, and bread — eating never 
less than five or six slices of bread a day 

Phvsical examination revealed moderate obesity, hj'pertension (190/100), definite per 
ipheral sclerosis, and thickening of the retinal vessels Except for slight pufilness of the 
ear lobes, the skm surface was entirely free from such abnormalities as jaundice, eruptions, 
nheals, thickening, or induration Scratching with a blunt object led only to momentaiy 
redness, no wheals Blood examination revealed a definite eosinophiba but no elevation in 
the urea nitrogen, unc acid, or bilirubm content Skin tests (Walker’s method) with all 
the foods in her diet and various epidermal and pollen extracts were all negative with the 
single exception of wheat globulin, which produced a wheal 2 5 cm in diameter which per 
sisted two hours, itching violently 

All broad, crackers, and wheat containing foods were at once excluded from Mrs W ’s 
diet, and witlun twelve hours there was complete cessation of itching She remained free 
from any cutaneous or gastrointestinal sjuaptoms until seven months later when she one dav 
ate two slices of white bread at noon lunch Bj three o’clock she was having crampy 
abdominal pain which persisted intermittently throughout that afternoon and night Itching 
of the hands and face kept her awake most of the night, gradually disappearing toward noon 
of the following day There was no urticaria and aside from slight pafiiness of the ear lobes 
no angioneurotic edema 

•From the Department ot Medicine Indiana Uniiersitv Medical School 
Read b\ title hefore the American Association for the Studj of Allergj. Washington 
D C April 16 1927 
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On two subsrquent occasions during tlio foJIowjng jear (1D24) Mrs W attempted to 
eat bread, but each time with generalized reaction similar to tho episode just described 
Thereafter, carefully oxcludinp oH forms of wheat from her diet, she had no further itch 
Ing, and remained olhcr>\ise B\^nptom free until her death following a cerebral hemorrhage 
Jn January, 1925 

Case 2— ~Tlie ease of the 'Widow B, aged 70, is so similar in general features to the 
one just renewed that only the points of difTercnco will be summarized Mrs B *8 parents, 
grandparents, one grown son (tho onI» child), and two grandsons gave no endenco of the 
allergic dmthcsis according to detailed and in over\ case carefully confirmed histones Mrs 
D 's itching nas Jess serere than that of Mrs W but had persisted unintermitfently for 
two Tears (June, 1921 to Juno, 1923) Five months beforo its onset (January, 1921) she 
had had a nine necks* siege with “intestinal Influenza” (mild diarrhea, soft stools, crampy 
abdominal pain) She had always been an excessive cake and bread cater 

Complete physical and laboratory examination of Mrs B revealed nothing but obesity, 
the evidences of old oge, some pufiJness of the ear Jobes and a positive wheat globulin skin 
test (There was no cosinophibn ns In tho first ease) 

W*hcat globulin free diet proved just as e/Tectivc ns with the first patient There were 
no further symptoms except one day of itching following the ingestion of bread at a family 
reunion about six weeks before her terminal illness with bronchopneumonia (November, 1924) 

COMMENT 

Those case liistorics nrt cited to illustrate three elmical facts, a more 
general recognition of which should he helpful to dermatologist and intenust 
as well os to the specialist lu gcnntrics These facts maj be bneflj stated (a) 
generalized pruritus, due to spoeiflc hjpersensuneness, maj first manifest 
itself quite late in life, (b) except for a scnrcelj perceptible pufBness of the 
ear lobes, it maj be entireh unassociatcd intb anj cutaneous physical signs, 
le) it maj oeeasionnllj occur in indniduals with no personal history sug 
gesting latent atopic liyporsensitncnses and no sueli familj lustory in at 
least tivo antecedent and subsequent generations 

In the cases here reported dietetic experiment ns well as skin tests clearly 
indicate the etiologic role of wheat globulin hjpersensitiveness (The bis 
tones and blood chemical analyses pretty defmitelj exclude the influence of 
psjchic factors' " punn metabolism disturbances" The observation of urti 
cana (and less commonly uncomplicated pruritis) in patients of the atopic 
bjpersensitive type is a matter of ever} day expenenoe to any one working 
extensivel} jn this field The history in such cases, however, usually reieals 
recurrent attacks dating hack if not to childhood, at least to early adult life , 
and there are other clinical and familial eiidenoes of the allergic or atopic 
hj'persensitive diathesis The two cases here reported are conspicuously atyp 
leal In these respects Lmtlilen* mentions hypersensitiveness to foods as a 
cause of senile pruntis, but gives no case histones which might enable one to 
judge from the hereditaiy features and the occurrence of related allergic 
syndromes as to the existence of true atopic hypersensitiveness 

Jiaokeniann,^ re^JOTVjng a series of cases where occupational exposure was 
followed by the development of hypersensitiieness (a chemist to azotuehsin, 
a baker to wheat, etc ) suggests that a constitutional “tendency” 

must exist to account for the relative rarity of sensitization in the vanons 
occupational groups He concedes the possibility of an hereditary influence 



18 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


in determining tins tendency, but in view of the inconstancy of suggestive 
family histones and in his orris root and horse dander cases, he does not attach 
such significance to heredity as is accorded it by Cooke” and others " Despite 
Coca’s® eviaence that the atopic reagmogenic function is subject strictly to 
the familial influence demonstrated by Cooke and VanderVeer,” and Spain,^ 
\arious European observei's"' “ have even fuither minimized the importance 
of heredity as a factor in hypersensitiveness Von Leeuwen” states that while 
hypersensitiveness may unquestionably manifest itself in individuals with a 
certain inhented tendency, it may also de-velop m those without trace to pre- 
disposition, provided exposure is long continued under conditions facilitating 
the entianee of the "aUeigen” through the skm or mucosa Biiefly stated, 
the “facilitatmg conditions” aie (a) loveied lesistance (e g , as from eczema, 
bionchitis, etc ), or (b) a peeuliaily iiritant allergen (eg, the histamine-like 
substance in pollen). Von Leeuwen cites Ancona’s peasants’^ as classically 
illustrating both factors at woik these millers handled deteriorated gram 
(the iriitant factor) containing among other parasites Pedieuloides ventri- 
cosus, which set up a common skin disease probably loweiing local resistance 
(the penetiability factoi) Aftei a time all the continually exposed mdividuals 
developed asthma and urticaria, the factor of predisposition droppmg entirely 
out, as Von Leeuwen emphasizes 

At least some factors in the cases here lepoited suggest the existence of Von 
Leeuwen ’s facilitating conditions for sensitization For a considerable period 
these old ladies had ingested i datively large amounts of wheat-containing 
foods For a varying period of months while on this diet each had had an 
intestinal disturbance characterized by frequent loose stools, excessive flatu- 
lence, and crampy abdominal pain The duration of this syndrome, it seems to 
me, may be taken to predicate definite mucosal changes, abnormal intestinal 
flora may conceivably represent Von Leemven’s second or “irritant” factor 

Dubois, Schloss, Anderson,^® and Walzer,^^ however, have recently demon- 
stiated that even the normal intestmal wall is astonishingly permeable for 
foreign protem, that nonsensitive human subjects may have a considerable 
power of pioducing anaphylactic antibodies wheieas the blood of naturally 
sensitive (atopic) human subjects may lack such antibodies entirely The 
question naturally aiises — ^may not the cases here repoited represent a condi- 
tion closely resembling genuine anaphylaxis and quite distinct and fundamen- 
tally different from the atopic hypersensitiveness so clearly defined by the 
able researches of Coca and his associates? May not the cases of Ancona 
(quoted as so significant by the European observers) belong in the same near- 
anaphj lactic, nonatopic category — genume mstances of acquired rather than 
natural hvpersensitiveness? Such an hypothesis will explain, at least in part, 
some of the existing controversy over the relationship of atopy to other forms 
of hypersensitiveness 

Unfortunately both of the patients here considered died before Coca and 
Grove^” had announced their conception of the atopic reagin, before Walzer 
and Kramer’” had reported their ingenious indirect method of testing for 
conditions of atopic hypersensitiveness Further work in the light of these 
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observations was bcuce impossible In the future, however, such work on pa 
licnts of this tj pc should do much to clear up the present confusion of opinion 
on these fundamental issues 

SUMM \RY 

1 The ease histones icpoittd indicate (ig geneni piuiitis due to specific 
hjpersensitneness nnv first manifest itself quite Hte in life, (b) except for 
scarcely perceptible puffiness of the ear lobes it mav be entirelj unassociated 
with anv cutaneous phvsjcal signs (e) it mav oeeasiomllj occur in individ 
unis with no personal luston supgt sting htent itopic hv pcrsensitiveness and 
no such faimlv historv in at least two 'inUcedcnt and subsequent generations 

2 Certain clinical features are tiftd which suggest that these patients are 
nonntopic and have developed an artifieni hv pcrstiisitiveness more closelj re 
latcd to annphvlaxis than atop} 

3 The question is raised ns to wluiher Doen and Von Leeuwen, basing 
their arpiinients foi the fundmientil idontitv of atopv and anaplivlaxis on 
Ancona's asthma cpidcinio mav not be dealing with examples of a general 
process of artificial sensitization siimlir to tint which is exemplified in these 
cases of pnintis 
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MENTAL AND I^IEUROLOGIC REACTIONS OP THE ASTHMA PATIENT® 


B\ W W Duke, M D , Kansas City, Mo 


P ATIENTS with hay fever, asthma, oi urticaria are mclmed to be different 
from the normal so far as then neuiologic reactions are concerned This 
has been noticed and mentioned repeatedly both in the earlier literature and 
in recent literature The eailier wiiters stated, in substance, that hay fever 
IS a disease ingrafted upon patients having a neuropathic background Some 
of the more recent ivTiteis on psychoanalysis include hay fever, asthma, and 
urticaria as symptoms eharacteiistic of psychoneurotic disorders 

This paper is based upon an obseivation of mental and neurologic symp- 
toms occurring in individuals undei treatment for hay fever, asthma, urticaria, 
or eczema I prefer pieseuting the paper as one based upon impressions 
rather than as one based upon scientific study because of the fact that my 
knowledge of neurology and psychiatry is so meager that I would not ven- 
ture to present anything in this field as amounting to more than an impres- 
sion 

It has long been knoivn and has been proved by Cooke and Vandevere, 
Coca and his associates that the symptoms and reactions which they term 
atopy depend upon an mheiited peculiaiity of the individual Their state- 
ments, I think, are accepted almost universally and harmonize with the expe- 
rience of practically eiery careful observer Symptoms are the result of an 
abnormal, or at least unusual, reaction on the part of the patient to certain 
agents to uhich he is sensitive The pathogenesis of the reaction, if I under- 
stand Coca eoriectlj, is twofold first, a combination between atopen (the 
agent to which the patient is sensitive), and reagin (a specific substance in 
the tissues of the atopic patient with which the atopen combines) , and second, 
the quick unusual reaction on the part of the sensitive patient caused by the 
combination between atopen and leagin 

I have observed and described in detail two groups of patients having 
exactly the same t3’’pe of reaction and the same heredity who differ from the 
above in the important detail that their symptoms are not caused primarily 
bv sensitn eness to a material agent, such as pollen or fish glue but instead 
to a phvsieal agent, such as light, heat, cold, or mechanical irritation I de- 
scribed this under the noncommittal term “physieal allergy ” 

Acquaintance with patients of either type makes one realize that the 
unusual reactions are not confined to abnormal leactibility on the part of 
nonstriated muscles, secretoij organs, and other tissues ordinal ily dealt with 
in the literature but that they seem, in addition, to occur rather frequently m 
one or more portions of the central nervous system and to cause the patient 
to react in abnormal ways to certain specific material impressions and to 
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BcnsntiOHS Rcactious of the latter tipe are iiicliiied to miol\e eertam classes 
of none cells and to \nrj in dilfcreiit iiidniduals Thej are not a prominent 
pcculinntt in nil patients bnt can he obsened, if sought for, scrj frequently 
in hai fc\ er, nstliinn, and hii e oases, including both the ntopie tj pes as defined 
bj Coca, and in both pin sic -il t\pes ns «ell In substance, these reactions 
cause mental and neurologic reactions in response to certain impressions or 
sensations uliich appear as an exaggeration of that iihich uould appear in a 
normal indnidual 

It IS not an exaggeration to sac that nlien I eoincrso uith parents of an 
asthmatic child about the child s illness I can usucllj predict correctly 
whether the illness in the child is inherited from the mother or father, or 
from both sides of the family Ibis nould seem a broad and useless state 
ment if 1 were unable to state exactli the charaeteristic upon which such an 
opinion can be based As a rule, indiiidiials of ntopie strain show an exag 
gerated mental response to motter^ winch concern them deeply The illness 
of the child very naturalh concerns paimts deeply If one discusses a child’s 
illness with a normal parent the rcspotisi is about the same as it appears in 
the parents of noiiasthmatic cbildnii A similar coni ersation, howeier, wuth 
a parent from whom atopi is inherited brings forth usually an exaggerated 
response, frequently so mar! ed as to make discussion with that parent rather 
disagreeable In cases where this cliarnctenstic is extreme, it may interfere 
senouslv with the welfare and the successtul treatment of the child This 
can bo well illustrated bi the follow mg case 

A girl about six i cars old was l)rou,„ht to me with a histoiy of asthma of 
scleral years’ standing She had been referred to me by a physician, the 
mother’s brother in law Because of Iniiiteil means there hod been much dis 
cussion between the doctor and the parents as to tlie advisability of takmg on 
additional expense wbicli would fiirtlnr burden the family The child was 
finally brought in hi the mother M hen tin examination was half completed, 
the mother suddenly decided that the child s welfare demanded that she be 
taken immediately to a desert region and there to remain at least two years 
She stated to the father and to her brother in law that I had done all I could 
whereupon, against the adi icO of the husband brother in law, friends, and 
mvself, she disappeared with the child on a day’s notice to seek comfort 
elsewhere Such a reaction could bo neitlicr beneficial nor economical 

Hay f ex er and asthma patients sometimes react in a similar way in matters 
which concern their own illness or financial status and frequentli before an 
examination is completed or before treatment is finished they decide siid 
denly to seek some phantom remedy which actnally promises almost nothing 

The above peoiiliaritv frequentli makes the asthma patient a difficult 
one to handle, in fact, the greatest struggle which I haie in obtaining the 
cooperation of patients is in those subject to hay fever asthma or hives in 
whom this disposition is prominent Patients with tuberculosis cancer, or 
other serious diseases will usuallv go through almost any ordeal recommended 
bv the physician if the nccessiti for this ordeal is placed before them logically 
This, unfortunately, is not tnic of a certain proportion of hav fei er, asthma 
and hive cases 
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A mental reaction of a different type, namely, a change in personality, 
occuis rather frequently in patients uith asthma during their attacks This 
applies to peiennial cases lathei than to seasonal cases It can hardly be 
attributed to discomfort caused by the symptom asthma, because of the fact 
that it frequently becomes manifest when the symptom asthma, is not marked 
It appears to be a change in peisonality ivliich makes the patient iiritable 
and makes him give mental responses totally different from those which occur 
in noimal indmduals oi in the same individual during good health A most 
striking example of this was a boy about eight jears old who had been 
nicknamed Sunny by his parents and fi lends because of his sunny disposi- 
tion When I examined the child during an attack of asthma, his disposition 
was anj'thmg but sunny, in fact, he was hopelessly unmanageable, fighting 
paients, fiiends, and doctoi I was astonished upon seeing him later during 
a well period to find an extremely pleasant, likable little chap, obedient and 
willing to coopeiate in any way with aU of us I have learned that it is a 
mistake to judge the natuie of a patient duiing an attack of perennial asthma 
A patient who maj*^ appeal despicable durmg an attack may be veiy likable 
when well Occasionally patients appear actually hysterical during their at- 
tacks One patient, a man of about sixty, with slight asthma, had a 
peculiarity in respiration which appealed veiy remarkable and entirely vol- 
untaiy I had to leai e the office soon after seeing him About one-half hour 
later I received a telephone message fiom my assistant stating that the patient 
appeared to be dead When I returned, the patient appealed about as he had 
when I left It was stated, however, that soon after my departure he was 
suddenly seized with difficult bieathing, became comatose to the extent that 
he could not be aroused, and soon was deeply cyanotic, pulseless, and appeared 
lifeless, in fact, my assistant, a doctor of consider able experience, believed 
that he was dead The same type of reaction with similai recovery occurred 
later when I left the office The following day the patient sought relief m a 
different climate 

An egg and feather case who had travelled a considerable distance to con- 
sult me, regained almost perfect health through avoidance of egg and feath- 
ers She came to the office once dm mg a slight attack and upon being sent 
into an examination room, promptly placed her head between two pillows 
and remained there until she was asthmatic to such an extent that she re- 
quired the attention of a nurse and a physician throughout the night When 
asked why she did such a ridiculous thing as to smother herself in pillows 
when she knew she was sensitive to the feathers, she stated that when she 
entered the room she scarcely knew what she was doing 

In a previous paper I described at some length symptoms similar to those 
caused by pollen reactions except that they were caused by heat and in many 
instances by change from undue cold to an atmosphere which is relatively 
warm The same reaction could be caused by the heat generated by either 
mental or phj’sical activity and v as often more pronounced if the patient had 
previously been at rest or was cold I have observed a number of patients 
with identical reactions caused by mental activity and in many cases the reac- 
tion IS augmented by a previous state of mental depression A pronounced 
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case of tins sort \\ as that of a large, joli> m oman with urticaria who would 
imariablj get well upon coming to Kansas Citj and who would have an 
immediate recurrence upon returning home To make a long storj short, 
she had a husband with Parkinson's disease who retiiiircd her constant care 
The situation at lionie was nccessarih elepressmg to a woman of her josial 
disposition and while there outbursts of temper caused bj the stupiditj of 
her husband or attacks of laiightir brought out bj interesting companv would 
cause an outburst of urticaria and angioneurotic edema winch would make 
her life miserable for a considerable period of time Upon opening a little 
shop, thus gaming pleas int ensiroiiment and company and a feeling of tinan 
cial seciinta, she obtained imnicdiate and complete relief In other words, 
through aaoiding depression she could tohrate attiaitj Alans analogous 
ciamplcs could be cited 

Exaggerated response to sensations is not common but is sen definite in 
certain patients, including those sinsitise to mntcrinl agents and some to 
plO’Sical agents Two pollen sensilm cases wen so sensitise to the effect of 
pain as to make it practicalh impossible to administer treatment with a hjpo 
dermic needle In one patient with urticaria dcrmograpbia, In percsthesia to 
pam was so marked that it was praeticalli impossible for her to use a stiff 
brush Occasionnlh pollen easis are so sensitise to heat that it is almost 
impossible to test them for reactions eatised bi heat The heat of a lamp 
which Ao a normal iiulnidual would not be disagreeable mas m them cause 
such a sensation of burning as to mid e them think the\ were being blistered 
Others are occnsionalh sensitne to cold, in fact so much so that it may he 
difficult to test them for reactions mused b\ cold The application of cold 
water at a temperature which would not anno' a normal indnidual mas 
cause in them a sensation so intense ns to interfere w ith the test The same 
tape of reactions occur in a few casts sensitne to friction on the skin The 
sensation produced ha a brush maj be so maiked as to interfere senouslv 
with treatment of the case hr a stiff brash 

The reactions described liaae all been obseracd in tapical atopic cases, 
atopic in the strictest sense of the definition and also m physical cases Thev 
are believed to be due to the oaerreactihihtj of certain groups of nerae cells 
in certain indiaiduals to one or more specific mental or neurologic stimulants 
The result is exaggerated losponsc to a phasical agent or mental impressions 
which would not scriouslj affect the normal indiaidual or the aaerage atopic 
case 

SCJIMART 

A minontj of atopic indiaiduals and those haaang hay fever, asthma, or 
hives caused by scnsitiaencss to the action of phvsical agents, may show men 
tal or neurologic peculiarities which might be described as byperrcactibihtv 
to impressions on subjects avbicb concern them deeply and also byperestbesia 
to certain physical agents 
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A mental reaction of a different type, namely, a change m personality, 
occuis lathei frequentlj in patients with asthma during their attacks This 
applies to perennial cases lather than to seasonal cases It can hardly be 
attributed to discomfort caused bj' the symptom asthma, because of the fact 
that it frequently becomes manifest when the symptom asthma, is not maiked 
It appears to be a change in peisonality which makes the patient irritable 
and makes him give mental responses totally different from those which occur 
in normal indnuduals or in the same individual duimg good health A most 
striking example of this uas a boy about eight yeais old who had been 
nicknamed Sunnj by his paients and fiiends because of his sunny disposi- 
tion When I examined the child during an attack of asthma, his disposition 
was anything but sunny, in fact, he was hopelessly unmanageable, fighting 
paients, friends, and doctor I ivas astonished upon seeing him later during 
a weU period to find an extremely pleasant, likable little chap, obedient and 
willing to eoopeiate in any way nitli all of us I have learned that it is a 
mistake to judge the natuie of a patient duimg an attack of peiennial asthma 
A patient who maj^ appear despicable during an attack may be veiy likable 
when well Occasionally patients appear aetuallj" hysterical durmg their at- 
tacks One patient, a man of about sixty, with slight asthma, had a 
peeuliaiity in respiration whicli appealed very remarkable and entirely vol- 
untary I had to leave the office soon aftei seeing him About one-half hour 
later I received a telephone message from my assistant statmg that the patient 
appeared to be dead When I returned, the patient appeared about as he had 
when I left It was stated, however, that soon after my departure he was 
suddenly seized with difficult breathing, became comatose to the extent that 
he could not be aroused, and soon was deeply cyanotic, pulseless, and appeared 
lifeless, in fact, my assistant, a doctoi of considerable experience, believed 
that he was dead The same type of leaction with similar recovery occurred 
latei when I left the office The following day the patient sought relief m a 
different climate 

An egg and feather ease who had tia\elled a considerable distance to con- 
sult me, regained almost perfect health through avoidance of egg and feath- 
eis She came to the office once durmg a slight attack and upon being sent 
into an examination loom, promptlv placed her head between two pillows 
and remained theie until she was asthmatic to such an extent that she re- 
quired the attention of a nurse and a physician throughout the night When 
asked why she did such a ridiculous thing as to smother herself m pillows 
when she knew she was sensitive to the feathers, she stated that when she 
entered the room she scarcely knew what she was doing 

In a previous paper I desciibed at some length symptoms similar to those 
caused by pollen reactions except that they were caused by heat and m many 
instances by change from undue cold to an atmosphere which is relatively 
warm The same reaction could be caused by the heat generated by either 
mental or physical activity and was often more pronounced if the patient had 
previously been at rest or was cold I have observed a number of patients 
with identical reactions caused by mental activity and m many cases the reac- 
tion IS augmented by a previous state of mental depression A pronounced 
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nonspecific pro\ocntne cfiuscs Indeed, I lia\c had mj share of cases in whith 
from the cutaneous reaotiou 1 could shou no e\idence of protein sensitization 
But this failure no more iiiMilidatcs the hypothesis than does the failure to 
relieae all asthmatics oi to always obser\c positne si in tests, disprove the 
allergic theory of asthma In both ctrema and asthma completely negatiye 
skin test cases may iiRaii tint our hypothesis is incomplete, that some cases 
are not dependent on allergy or that yyo haye not tested yyitli the proper pro 
teins, or that the refinement of the tist pintcins has hcen insufficient, that our 
methods are not sufiicicnth delu itc or tint under ccitaiu circumstances an 
allergic indiyidiial yyill not gue positiye cutaneous reactions I predict yvith 
confidence that as yve iearu nioic ot elniitai allergy all of these possibilities 
yvdl be found to play parts of some Mgnificaiiee and that mcieasing percent 
ages of eczema as yyell ns asthma and migraine and piobably urticaria yyill be 
found to be unctiuiyocnlly assoi lated yyith allergy 

The contributions of 0 Kietc Bhcl fan, Peshkin and others on eczema 
haye been suffieienlly iiiimcrous to be coiiyincing to those yyho haye read them 
The frequent association bctyyeon asthma and eczema is a matter of tradi 
tion Coke* found that of 1000 oases ot nsthnn 18 per cent gaye a history of 
eczema Of 500 nsthin-itics found seiisitiyc to foreign proteins 25 per cent 
gaye a history of eczeiin Of doO asthmatics sensitiye to food proteins, 37 per 
cent gate a history of eczema Scbloss and Uolt' both remarked that a good 
propoition of infants or y oung children yyitli bronchial asthma had had eczema 
during infancy Bine) fan’ obseryed that yictims of urticaria and angioneu 
rotio edema and of asthma, yyhorc these yyerc due to foods, nearly nlyvays gave 
a history ot eczema m early life Jloro and Kolb® found that, of 80 eczematous 
children, 2 3 per cent had asthma Pcshl in” first made a comparatiye study 
in yyhieli not only the food proteins but also pollen dust and baoterial proteins 
yvere used Of 100 astliniatic childicn 31 had had a dermatosis Of these 31, 
22 yyero protein sciisitne In Peshkin s expel lenco eczema is usmally based 
upon food sensitization, yylnlc asthma more frequently folloivs sensitization to 
inhalants He suggests a prophylactic value in this observation m that an 
eczematous child found sensitiye to food may then be tested to other pro 
teins, partieularlv inhalants, in order to preyent the later onset of asthma 
It should be noted that among Peslil m’s protein nonsensitiyc asthmatics 
the incidence of eczema (19 per cent) yyas almost as great as in those asthmat 
ics yvho yvere found protein sensitive (22 per cent) In the allergic group 
eczema ahvays preceded the onset of asthma, yvhile angioneurotic edema yvas 
concurrent yvith or subsequent to the asthma and urticaria alyvays began after 
the asthma Asthmatics sensitiye to foods yvho gave a history of cured eczema 
had no recurrence of the eczema on ingestion of those foods to yvhich they 
yvere sensitive These foods did, hoyreyer, cause urticaria or angioneurotic 
edema and occasionally asthma Asthmatics with persistent or recurrent ee 
zema were not reliey ed of the skin condition by elimination of the foods Their 
ingestion, however, served to increase the eczema Those foods responsible 
for the greatest number of skin reactions in eczema were fish, meat, milk and 
eggs Children with asthma, reacting to fish or meat, invariably gay e a his 
tory of antecedent eczema 
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tact the individual by some mechanism not completely understood maintains his 
allergic balance An o^ erdose of the same protein may disturb the balance Tvith 
consequent precipitation of si mptoras One may daily ingest quantities of milk 
to which he is sensitized, maintaining allergic balance until in addition he 
eats, let us sai bean, to iihich he is also sensitiie Neither alone would cause 
symptoms Both togethei do We may think of milk as being a predisposmg 
cause and the bean piotein as an excitmg cause While the predisposing cause 
is nearlj always an allergen, usuallj one with which the individual comes in 
frequent oi daily contaet, the exciting cause may be either specifically aller- 
genic, as just cited, or it may be nonspecific, nonallergic The melting 
cause may act locally as a mechanical irritation oi it may act systemically, 
piodueing an alteration in the chemical ecjuilibnum Focal infection, endo- 
crine disturbances, toxic absoiption from constipation, acute infections, pos- 
sibly also exhaustion and nervous reactions in this way seive as precipitating 
causes of allergic disease This holds not alone in eczema hut in asthma, 
migiame and the allied diseases In my experience for example an eczematous 
type of deimatosis occasionallj^ follows smgical operation This usually occurs 
in the region of the elbows, at a place where mechanical irritation from rub- 
bing on the sheet plays a part 

This interpretation of allergic disease as being sometimes the classical 
anaphj lactic explosion, sometimes a disturbance of allergic equilibiium in 
w'hich the proyocatiye cause may be nonspecific, explains the good results 
obtained by other methods of treatment, and offeis a suggestion as to altema- 
tiye methods of tieatment Where two causes are at work in the production 
of one disease we can conceiye that the removal of either one of these causes 
may result in a return to the balanced allergic state To secure relief one 
may lemove either the picdisposmg or the exciting cause In eczema the 
patient may avoid the allergenic food or epidermal protein or rectify general 
dietarj eriois, he may remove the mechanical iiritation and apply soothmg 
ointments or he may clear up infectious foci 

The moie scientific procedure wmuld appear to be the removal in so far as 
possible of the cause Ointments relieve but a symptom Focal infection or 
constipation may actually be a cause But where allergy plays a part I con- 
sider this to be the fundamental predisposing cause The scientific method 
in these cases calls for the ai oidance of those proteins to wdiich the individual 
IS sensitized At the same time it requires the removal in so far as possible of 
the secondary- pioiocative causes The removal of all causes is the ideal to 
be stiiven toward but removal of any one may give relief fiom symptoms 

If it should develop that removal of contact with allergic proteins for a 
sufficient period actuallv allows the organism to overcome its sensitization, 
then allergic treatment is the method of choice I have seveial cases on rec- 
ord in which the positive skin test has become negative duiing avoidance In 
those cases where the skin test lemains positive and yet the patient finds he 
can return to a general diet, I considei that he has returned to an allergic 
balance or equilibrium 

I do not wish to imply that I have relieved all cases of eczema by follow- 
ing a program of removing first the predisposing cause and if necessary the 
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nonspecific pro\ocntne cfiuscs Indeed, 1 lla^c had mj share of cases in whith 
from the cutaneous reaction 1 could shou no e\idcnce of protein sensitization 
But this failure no more iiiMilidatcs the hypothesis than does tlic failure to 
relieae all asthmatics oi to alwaas obscrac positne si in tests, disprove the 
allergic theorv of nsthiiin In both ctroma and asthma completely negative 
skin test cases niav iiRaii that our Inpothcsis is incomplete, that some cases 
are not dependent on allcrgv or that uo have not tested uitli the proper pro 
teins, or that the rcfiiicmcnt of the list piotciiis has hcen insutlicient, that our 
methods are not sufiicienth debt itt or that under ceitain circumstances an 
allergic individual Mill not give positive cutaneous reactions I predict with 
confidence that ns we learu nioic ot cluneal allergy all of these possibilities 
will be found to plav parts of some significance and that incieasing percent 
ages of eczema ns well ns asthma and migraine and piobably urticaria will be 
found to ho uiictiuivocnlh nssoi mted with allergy 

The contributions of 0 Iveefc BlacI fan, Peshkin and others on cezemn 
have heen suffieientlv iiiiiiicrous to he convincing to those who have read them 
The frequent association between nstlimn and eczema is a matter of tradi 
tion Coke' found that of 1000 cases ot asthma 18 per cent gave a history of 
cezema Of 500 asthmatics found sensitive to foreign proteins 25 per cent 
gave a historv of eczema Of 2o0 asthmatics sensitive to food proteins, 37 per 
cent gave a history of eczema Scliloss and Ilolt' both remarked that a good 
propoition of infants or v ouiig elnldrcn with bronchial asthma had had eczema 
during infancv BlacI fan’ observed that victims of urticaria and angioneu 
rotio edema and ot asthma, where these were due to foods, nearly always gave 
a history of eczema m early life Jloro and Kolb® found that, of 80 eczematous 
children, 2 3 per cent had asthma Pcshl in” first made a comparative study 
in which not only the food proteins but also pollen dust and haotenal proteins 
were used Of 100 asthmatic cliildicn 31 had had a dermatosis Of these 31, 
22 were protein sensitive In Pcslikm s expel lenco eczema is usually based 
upon food sensitization, while asthma more frequentlv follows sensitization to 
inhalants lie suggests a prophylactic value in this observation in that an 
eczematous child found sensitive to food may then be tested to other pro 
teins, partieularlv inhalants, in order to prevent the later onset of asthma 
It should be noted that among Peslil in’s protein nonsensitive asthmatics 
the incidence of eczema (19 per cent) was almost as great as in those asthmat 
ics who were found protein sensitive (22 per cent) In the allergic group 
eczema always preceded the onset of asthma, while angioneurotie edema was 
concurrent with or subsequent to the asthma and urticaria always began after 
the asthma Asthmatics sensitive to foods who gave a history of cured eczema 
had no recurrence of the eczema on ingestion of those foods to which they 
were sensitive These foods did, however, cause urticaria or angioneurotic 
edema and occasionally asthma Asthmatics with persistent or recurrent ec 
zema were not reliev ed of the skm condition by elimination of the foods Their 
ingestion, however, served to increase the eczema Those foods responsible 
for the greatest number of skm reactions in eczema were fish, meat, milk and 
eggs Children with asthma, reacting to fish or meat, invariably gav e a his 
tory of antecedent eczema , 
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Stuart and Farnliain’“ obseived that in the first two or three years of life 
foods appear to he the piimarj^ factors in sensitization, that dunng the follow- 
ing two or three yeais there is about an equal division between food sensitiza- 
tion and innhalant sensitization and that following this theie is a period of 
yeais in which inhalant reactions are much the more common, with at the 
same time an increasing number of cases failing to show any piotein sensi- 
tization 

Thej believe that sensitiveness to food proteins is most commonly en- 
countered in early childhood and that there is a natural loss of sensitivity to 
these substances vith incieasmg age, although the age at which such loss will 
take place is not predictable Hypersensitivity to food pioteins tends to be 
present at birth and may be lost, whereas they believe hypersensitivity to 
inhalant proteins to be acquired and more resistant to change 

Eamirez^^ found that of 78 cases of eczema 38 yielded positive skin reac- 
tions to one or more proteins White’^ reported 66 per cent positive reactions 
TalboF^ observed 14 reactions to egg white and other food proteins in 16 
eczema cases Scliloss^ found 77 4 per cent positive skin reactions in eczem- 
atous children under sixteen months of age and 41 6 per cent positive in 
children over sixteen months 

Duke,’^ in his monograph, classifies allergic eczema under the dermatoses 
and points out that these reactions may be from contact or may form a part 
of a general reaction He points out that the skin test reaction may be very 
mild ‘01 unceitam 

Kolmer'° remarks that up to the present time allergic eczema has been 
identified almost solelv with food substances, that there can be no doubt that 
some cases aie of an allergic nature, but not in as high proportion as commonly 
believed 

The present report is based upon a consecutive series of 71 cases of eczema 
Satisfactory follow-up work has been done in all but four These four have 
been included but since I do not Icnow the results of treatment they are 
grouped in the no relief section Definite relief during the penod of specific 
])rotein aioidance was obtained m 39 of these 71 cases, oi 55 per cent In tuo 
of these the improvement is recorded as amountmg to about 50 per cent, in 
the remainder from 75 to 100 per cent In all but two, food sensitization 
appeared to be the predominant factor One of the two, a physician, was 
sensitne to novocaine and was relicAcd by avoidance The other, an artist, 
sensitn e to some foods, developed her eczema especiallv on contact u ith tur- 
pentine A third, definitely an egg case, was also sensitn e to wool, and wool 
likewise caused dermatitis With the foilouing exceptions all patients were 
treated bj diet only and in no case were local omtments or other applications 
used Three received peptone injections along with the diet One of these 
also took mixed gland tablets Two received x-ray treatment Rai therapi 
gave relief but it u as found in both cases that continuation on the diet was 
necessary for permanence of relief 

This senes difiers from most eczema series in that it is made up chiefly of 
adults Among the good result cases three uere under two jears of age, one 
was seventeen, tuo eighteen, three Avere between tiventy and thirty and the 



ALLEBOIO ECZEStA 


29 


remainder -nero o-vor tliirtj jenrs of agre TJic oldest was sixty three The 
duration of tlie illness ranged from six inoiitlis to tliirh eiglit jears, most of 
them less than ten lears 

The Bcrnteh method Mas used in all cases, with readings at the end of 
one half hour, from four to six hours and after tn entj four hours 

A comparison of the good result scries with the poor result series brings 
out some interesting features There is ciidcnco that protein sensitization 
ploys a part in the poor result eases in spile of therapeutic failure 

The results are recorded as one plus tii o plus three plus, four plus, 
following the usual custom and ns plus minus in those eases with borderline 
reactions and plus minus minus uherc the reaction ns compared with the other 
scratches is but bnreh suggestiic 

111 the 39 good result series, iihich for bieiitj we shall call Group A, the 
immediate reactions were recorded as three plus in two cases, two plus in 
oleien, one plus in eleieii and pins minus or plus minus minus in fifteen In 
the poor result cases, or Group B there uas one four plus reaction, one three 
plus reaction, eight tu o plus six one plus and sixteen plus minus or plus minus 
minus Definiteli positiie immediate reaetions were obtsiiicd in 61 5 per cent 
of Group A and in 50 per cent of Group B 

In 39 of the entire senes a histon of other allergic diseases was sought 
These included hat feser, asthma urticaria and migniiic In Group A eight 
out of nineteen gaic a positnc past Instori for one or more of these other 
diseases and in Group B eight out of twcnti In Group A a positive family 
history for allergic diseases including eczema was obtained in eleven out of 
eighteen oases and lu Group B fourteen out of iiiueteen cases There was a 
faniilj histon of eczema in seien of eighteen in Group A and six of nineteen 
in Group B A dolai ed positne reaction recorded ns one plus or two plus was 
found in sei ciiteen of thirty nine m Group A and sei ciitcen of thirty two m 
Group B 

The parallelism between the two gioups both with regard to character 
of reactions and personal and family history for allergic disease, is rather 
striking I am inclined to belieie that perseverance in the study of the poor 
result cases, possibly with the diseoiery of still other reacting proteins but 
particularlv avith the remoa al of nonspecific contributory factors, would have 
increased the percentage of good results My eczema cases have been tested 
only with the food and epidermal proteins Possibly some of the Group B 
cases would has e shown a bacterial sensitization Another factor which may 
in part be responsible for poor results is that of personal supervision Where 
the India idual is examined for another physician and the latter supervises 
treatment, his conception of the importance of complete diet restriction is 
often not the same as that of the allergist I never feel as confident of good 
results in those cases avhere the tests are done on other doctors’ patients I 
had personal continued superaision over twenty two of my thirty nine Group A 
cases and but elea en of my thirty tavo Group B cases 

Turning noav to a consideration of Group A alone, — those patients show 
ing definite relief or maihed improaemcnt while on the dietary restrictions 
In regard to the character of the reaction, I lay some stress on the importance 
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of reading the delayed reactions The immediate reaction is usually the one 
of greatest importance but valuable information may often be gained from the 
four-hour and the tv enty-four-houi leadings I have said that 615 per cent 
of Group A gave definite, positive half-houi reactions, 35 per cent gave de- 
laied leactions, one plus oi stionger Often these positive delayed reactions 
vere obseived vhere the immediate reactions had already been clearly posi- 
tive and here of eouise the evidence was merely confirmatoiy But in seven of 
the thirty-nine the delated reaction was recorded as relatively more intense 
than the immediate and heie, of couise the delayed reaction assumes diagnos- 
tic impoitance In seven instances the diagnosis was based on the delayed 
leaetion only, the immediate reaction being no stronger than plus minus 
Four of these seren shov ed the strongest reaction at the end of from four to 
SIX hours and three at the end of tweDt 3 ’'-four hours The delayed reaction 
consists of a /one of enthema surrounding the scratch, somewhat resembling 
a beginning infection It is not as pronounced a reaction as the immediate 
I would stiess the impoitance of considering the very mild reaction In 
SIX of the thirtr -nine suceesstiil eases the reactions at all three readings were 
minimal, that is, not greater than plus minus Diagnosis was made on the 
basis of bordeiluie leaetions to some one piotein being observed at all three 
readings The results of treatment would appear to justify this procedure 
Recording borderline reactions is entirely rational, particularly when the 
scratch method is employed as we do not Imow exactly how much protem in 
solution has come in contact with the reacting tissues Another point essen- 
tial for success in the delaj ed reading is that the scratch be made sufficiently 
large A thiee-eightlis inch scratch appears ideal With a one-eighth inch 
scratch insufficient protein mar be applied I’ have presented elsewhere my 
reasons for considering a mild leaction and the delayed reaction rather char- 
acteristic of chronic protem poisoning such as is usually the case in eczema 
Time does not permit that I irpeat them here 
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P ROTEIN sensitization or nilcrgj is the cause of ninnj sj raptoms other than 
those of hn\ fe\er and nbtlinn Scnsituiition to hactennl proteins is now 
known to produce most of the sjniptoms and pathologa of infections such as 
tuberculosis and scarlet fe\er llanj l% pcs of dermatitis urticaria, abdominal 
pains, and indigestion, as well as ccitain cases of migraine and epilepsy, are 
due to allerg}' AHergi nndoubtedi} enters into the si mptomatoiog} ol other 
acute and chrome diseases and it bebooics the medical profession to rcoog 
iiizo its importance, and watch the unfolding of the important role it plajs in 
the production of disease 

GCNERin CONWDERATIOKS 

Skin testing, as intioduccd bi Schloss in 1012 has made possible the 
rapid deielopnicnt of the subject of allergi The phisician must realize bow 
eier, that skin tests are not alwais positiie on patients clmieaili sensitise to 
a gnen protein This is cspecialh true in food sensitization, ns originallj 
crapliasized b} Schloss Negatiic skin reactions aie also present in patients 
sensitive to animal emanation dust and pollen proteins 

Inabilit} to demonstrate bv skin testing all sensitizations, at one or sev 
cral sittings, necessitates the taking of a detailed allergic historj a vyiUingness 
on the pbjsioian’s part to retest tlic patient several times if necessnrj, and a 
masterv of the literature and technic of allergv bv the phjsioian who under 
takes its treatment 

1 am a strong advocate of the cutaneous “scratch'' test The lutxadennal 
method is used onl} iii patients suspected of pollen aiumal emanation, dust, 
and other miscellaneous sensitizations, who give negative cutaneous reactions 
Fatal results occasionall} occur with the lutrademal test, which offers ample 
reason for its abandonment for general use I am sure that the food and 
animal emanation proteins of Arlington and Squibb are quite dependable and 
probably those of other commercial houses are efficient The best waj is to 
prepare one's own proteins from local products, and to use oulv such proteins 
as give positive reactions in patients known to he sensitive to those proteme 
In my work, we have availabk nearl} 200 such privatelv pxepared proteins 
as well as certain eommereinl ones, and over 200 privatelj collected California 
pollens 

A thorough analysis of the patient suspected of protein sensitization 
should include testing with the proteins of all foods and condiments, animal 
emanations, local tree grass weed, and shrub pollens, a number of active 
stock house and hay dust extracts, orns root pj rethrum, and other miscella 
neons substances One should likewise be prepared to make an extract of anv 
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suspected dust or otlier substance to ivbicb tbe patient might be sensitive 
With such study, most of tbe active as 17611 as potential sensitizations will be 
discovered 

Manj pi oblems of aUei gy may be v orked out successfully by any physi- 
cian who will gne it his earnest study and unprejudiced attention, and who 
will endeavoi to be as thoiougli and painstaking as possible Such an atti- 
tude IS necessaij if good results aie to be obtained, and if the subject of allergy 
IS not to be discredited bj patients and phj sicians 

ABDOMINAL ALLERGY 

Abdominal simptoms due to food sensitization are veiy common in child- 
hood It IS well recognized that certain children cannot take milk, eggs, or 
other foods, without lomiting, abdominal cramps, dianhea, or even shock 

Many childien dilBcult to feed are probably alleigic individuals Food 
dislikes and disagi cements in childhood, as weU as in adult life, should first be 
thought of as due to allergy rather than to notions and whims, in justice to 
the patient Wheie alleigy is suspected, children should not be forced to eat 
food which IS definitely distasteful to them Food sensitization may also ex- 
plain the varj mg appetites that children evince, which may be protective m 
nature 

Abdominal alleigy occuis frequently in adult life, just as it does in child- 
hood The adult who has allergic leactions to shell fish, beiries, or fruits, is 
frequently found That many other foods, especially common ones, can pro- 
duce abdominal allergy in the adult, is not generally recognized 

The following lustoiy presents a marked ease of abdominal allergy 

A man of 45 years was referred ’because of asthma and hay fever He stated that he 
•was bom -with an egg idiosjucnsy winch has steadily grown worse, so that he cannot take 
the smallest bit of egg without indigosbon Marshuiallows, centers of candy, or ice cream 
made wath egg, cause marked si-mptoms He first notices itching of the back of tongue 
and pharynx, with swelling and burning of the mucosa Forced vomiting gives immediate 
relief, but if ho doesn’t vomit, indigestion consisting of a swollen sensation, burning, and 
some gas, will persist in the abdomen for several dais Egg on the skin causes swelling Egg 
shampoo at one time caused hue like snellings all over his scalp, forehead and eyes, and 
egg when eaten results in a dri cough that lasts for days 

This IS an example of definite abdominal alleigy in adult life It empha- 
sizes the fact that such allergy is not always outgrown m childhood, and sug- 
gests that eyen if amelioiation does occur, certain mild residual manifestations 
of a food sensitization may peisist in later tears and be the cause of indefinite 
abdommal distress However, abdominal allergy due to food sensitization 
may develop out of a clear sky m adult life 

Another instance of abdominal allergy m adult life follows 

Mrs A P , aged 26, was referred because of indigestion, as web as for asthma and 
hay fever Her physical examination had been negative, and her physician suspected that 
the indigestion was allergic in type 

Her nose had been constantlj congested since the onset of her asthma ten months 
before, and daily sneezing bad occurred Husts and powders had not aggravated her symp 
toms ' Sojonms at Los Gatos, and finally at Palm Springs, had given no relief AU foods 
seemed to agree with her She alwajs had had definite indigestion, however, consisting of 
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soreness, blolting, and fullness in tlio abdomen Skin testing with 235 proteins gave no 
positive rcnctions 

I assumed she ^^as food sensitive in spite of ncgatiio skin reactions, and she was placed 
on a limited though balanced diet, which absolutely excluded all common foods This diet 
has gradually been expanded, but she cannot take wheat, or egg, without abdominal distress 
Without wheat and egg she is ciitirclv free of nil abdominal, ns well as hnv fever and asthma, 
symptoms This ease demonstrates that fond sensitization may cause abdominal symptoms, 
as well as perennial hay fcicr and asthma, in tho same individual 

Certain atypical digcstnc lustories in adults may likewise be due to food 
allergy Such possibilit\ should be 1 cpt in mind if there is a family history 
of allerg;, or if there arc definite allergic manifestations in the patient 

The folio;; ing is a ;cry interesting histor; of this t;pe 

B T , aged 47, complained for three da\a of severe abdominal pain, especially in the 
lower left quadrant, associated with dull aching through tho midabdomen and in the left 
lumbar region It Hrat suggested kidner colic or intestinal pain due to colitis or adhesions 
On three occasions during tho Acar, he had had pain and indigestion after eating chicken 
The fact that strawberries had caused a terrific rash and that bananas had always upset him 
made me suspicions of nllcrgv Careful physical examination including a complete roentgen 
ray stud^, was negative, except for a generalized psoriasis Skin tests gave delayed reactions 
to four wheat proteins, to banana stranberra fig mushroom and tomato proteins, and a 
positive reaction to chicken protein He has excluded these foods from his diet for two 
years, and lus syanptoms have entiroH disappeared He has tried eating nhcat, chicken and 
mushrooms on several occasions, and tho abdominal pain and indigestion promptly returned 
Guinea ben neat cvea produced trouble His psoriasis has likewise been greatly benefited 

It IS probable that abdommal allergy is more common in both mild and 
se;ere forms than is generally appreciated Patients baxing hay fe\er and 
asthma commonly ha\e food sensitizations responsible for indigestion Lentz, 
of Brooklyn, belie; cs that man; appendices are removed because of conges 
tion due to food sensitization, rather than to infection The physician, there 
fore must be sure that food dislikes and disagreements of winch patients 
complain are not due to food sensitization before they are dismissed as being 
of neurotic origin, and he must keep allergy m mind m the analysis of 
gastrointestinal symptoms 


ANGIONEUROTIC EDESIA 

It has been assumed for se;eral years that angioneurotic edema is due to 
protein sensitization Pincss, howc\er, has recently stilted that angioneurotic 
edema, charactenzed by nonitching, painless swellings, is not due to protein 
sensitization, whereas giant urticaria is due to allergy I have studied cases, 
however, ;vhich seem to be of the type of angioneurotic edema, and ;vhich 
have been relieved by treatment based on allergy 

Mrs 0 0 , aged 52, has had four attacks of ncuto swellings of face and hands These 
swellings did not itch and became so great that eyes closed and lips puffed out tongue be 
came swollen so that she couldn^t talk, swallowing became difficult, and severe depression re 
suited. Generalized welts over the body usually appeared about two hours after the onset, 
With relief to the extreme swelling of the face Itching of palms of hands and palate occurred 
frequently and did not result m angioneurotic edema if a large dose of citrate of magnesia 
was taken at the first sign of such itching 
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For years before angioneurotic edema developed, she had excruciating attacks of 
abdominal colic, recurring at least every month, which were undoubtedly duo to allergic 
congestion in her gastrointestinal tract 

She continued to have belching and indefinite indigestion for years, which she has 
ascribed to certain foods, such as cabbage, asparagus, onion, lettuce, and sweet potato Three 
plus reactions were obtained to cabbage, celery, and asparagus, and one plus reactions to 
potato, lettuce, parsnip, omon, uheat globulin, nee, egg, and banana proteins On a diet 
excluding these foods, her indigestion has been definitely relieved, and she has not been 
threatened with attacks of angioneurotic edema It is to be noted that skin reactions were 
obtained to the foods which she knew disagreed with her 

Miss C L , aged 17, for six months had sudden nomtching swellings on fingers, palms, 
lips, and around eyes, but there was no indigestion Physical examination, including a 
gastrointestinal roentgen ray studv, was negative Skin testing gave delayed reactions to 
wheat, and for two years there has been no recurrence of swellings since she has been on a 
wheat free diet Desensitization wath wheat protein solution was earned out, without satis 
factory results If she eats wheat, she immediately notices a marked flushing all over the 
body, and has a return of her swelbngs Tlus case demonstrates the importance of wheat 
as a cause for sensitization, the importance of delayed reactions, and the role that sensitiza 
tion plays in the causation of angioneurotic edema 

It may be that certain cases of angioneurotic edema are not due to allergy 
I believe, boivever, that each case challenges the physician from the point of 
view of protein sensitization and should be studied over a period of weeks 
befoie allergy is dismissed as a cause 

URTICARIA 

Hives are most frequent in childhood, and are a constant problem for the 
pediatrician Di Cliffoid Sweet thinks that since sun-baths and weU-balaneed 
diets have been insisted on in h’s patients, hives are less frequent He also 
bebeies that infections at times are either directly responsible for hives or 
precipitate potential outbreaks 

Undoubtedly a high percentage of urticaria is due to food sensitization 
"We haxe assured ourselves of this through the study and dietary control of a 
large number of cases 

A typical case of urticaria in childhood is here summarized 

C S , uged 4, had had hives continually for three years These had been present nearly 
everr day, and in spite of much medical advice, no relief had been obtained Skin tests 
with all common foods were negative In spite of this, a diet excluding all common foods 
was first prescribed with immediate relief to the patient He has been entirely free for one 
year, and is now on a diet in which the chief characteristic is freedom from wheat and 
eggs The mother had tried to exclude eggs from the child’s diet before, but had given 
certain foods which contained small amounts of egg This patient has failed to give positive 
skin reactions to wheat and eggs on several retestings, and relief was obtained on the diets 
prescribed on the basis of experience This emphasizes the fact that skin testing must bo 
used by the allergist onlv as an aid in the treatment of his cases 

The case of Miss M L , aged 13, is of interest She had had hives intemuttentU for 
SIX months, and every night for five weeks These hives occurred especially on her back 
and abdomen, and on areas where legs touch each other For some years, she had known 
that her lips and face became swollen when she ate tuna fish Skin reactions were positive 
to wheat globubn, egg, and to tuna fish, habbut, and codfish A wheat, fish, and egg free 
diet has given complete rehef, except when she ate a lady finger, and agam when she took 
a little ice cream made with egg 
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Urticaria in adult life la often chrome and distressing Sometimes, relief 
maj be obtained b} regulation of diet based on allergic im cstigations The 
Ijpc of allergj responsible for manj cases which guc no skin reactions and 
get no relief eien from stanalion is difficult to ascertain Treatment with 
Alpine light, "with intraYcnous calcium chloride and peptone injections, has 
been disappointing Absorjition of toxins from the lutcstiml tract, or from 
some metabolic imbalance, or from a focus of infection, mnj be considered 
possible causes A recent case rccencd nearlj complete relief from urticaria 
of six >cars* duration bj the treatment of a duodenal ulcer with a modified 
Sippj regime Infection m the nicer ina\ \\n\ e caused the mnlad-v 

I feel that much urticaria is due to food niicrgv Bacterial allergj and 
certain Upes of allcrgY which aic ns >et poorh understood, maj be at the 
basis of the ctiologj of some urticaria 

DERMATITIS 

Skin irritation due to protein sensitization mav result in generalized itch 
mg — with or without a rash — or in a definite eczema A sensitized skin maj 
come in contact with proteins to which it is sensitnc, either b> way of blood 
carrying food or pollen proteins or bj actual contact Contact dermatitis is 
usuallj present on circumscribed areas, while dermatitis due to food is apt to 
be diffuse This rule, how cy or, docs not hold in all cases 

A Chinese man, ageci 20, had Jiad a constant gcncrabzcd itching all over hla body for 
five yews There rvas a ver> ilac eruption present Shin testing with all types of protein 
gave slight reactions to wheat and miHc as wcil is to scroral other less common foods A 
diet based on these reactions jDimedmtclv controlled the itching and there had been no return 
for three months when ho was last seen 

Mr S A , aged 55, had had generalized itching and dryness of arms, back, and legs, 
for two yeiTs, with icccntuatcd lesions in circumscribed areas Mushrooms gave violent 
abdominal pain Skiu reactions to all foods were negative Ho was placed empirically on 
a limited diet, excluding common foods Relief wis obtained and his diet was gradually 
enlarged, so that now wheat, egg, and most fresh fruits aro alone excluded 

As one would expect, our statistics show that people are most often sensi 
tne to common foods Hence, empiric diets can be prescribed on the basis of 
HY erage skin reactions, w here food sensitization is suspected and skm reactions 
are negatite Such diets often yield excellent results 

Many interesting cases of contact dermatitis arc encountered in the prac 
lice of allergy Brief mention will he made of several cases of this type 

Mi 83 E, aged 58, had had an itching swelling of her face and neck for two years, 
which had resisted all therapy Skin teats showed n marked reaction to orris root, and dis 
continuance of powders and cosmetics gave immediate relief 

Mrs r , aged 25, had had in eczema on her hands for twelve years She give positive 
reactions to several wheat proteins, and the cczemi disappeared when she stopped handling 
wheat flour Dr Rogers and I reported a dermatitis confined to the hands and forearms, due 
to contact with mohair 

A child of three years had had a marked exuding eczema on arms, legs, and face for 
one and onohalf years fckin reactions were obtained to horse dander, milk, and wheat 
proteins The child’s father kept twenty horses in a barn near the house When the 
child’s environment was kept free from horse dander, and the diet from milk and wheat, 
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the eczema disappeared The mother put wheat and milk back into the diet after relief had 
been obtained, with immediate return of the eczema 

Mr E , aged 38, had had an itching eczema on face, neck, arms, and legs, for tliree 
years, appearing each spring and becoming extremelr severe by September On leaving his 
chicken ranch, he would obtain immediate improvement Skin testing gave three plus reactions 
to Artemisia vulgaris and biennis, and to ambrosia psylostachya, and to flaxseed, which was 
in the chicken mash he was using 

An interesting type of skin allerg) is present in a woman of 41, whose skin bbsters 
and peels off wheneier she handles mountam trout The skm around her mouth, and the 
mucous membrane of her lips and mouth likewise peel off and violent nausea, vomiting, and 
abdominal cramps occur, if she eats trout Another unusual skin sensitization was found 
in a child, causing burning and excoriation of the skin of thighs and cheeks, which came in 
contact with urine or tears The mother, one of our hay fever patients, had a similar type 
of skin irritation No relief had been obtained for the condition m her child Skin reactions 
were obtained to string beans, spinach, squash, strawberries, and wheat The mother has 
gradually determined that of these protems giving positive reactions, strmg beans and wheat 
cause the chafing 

MIGRAINE AND EPILEPSY 

Both migiame and epilepsy have been included by many writers in the 
diseases due to protein sensitization Joseph Capps and Joseph L Millei of 
Chicago have wiitten on both these diseases fiom the allergic viewpoint I 
have obseiied and tieated seveial cases of migiaine and epilepsy that were 
benefited bi treatment based on allergic studies, and I believe that allergy 
should be consideied in all such cases vheie there is an allergic background 
in the patient, or in his family history 

Mrs P S , aged 51, had had severe headaches all her life, recurring every few days, 
and lasting 2 to 4 da)s at a time She had never been entirely free from dull aching in her 
head In spite of repeated examinations and treatment, no rebef had over been obtained 
Thorough physical examination was negative, except for a rectal stricture Stomach analysis, 
Wassermann, blood count, urine anal) sis, stool examinations, and roentgen ray examination 
of chest and gastrointestinal tract, were all normal Protein sensitization tests showed delayed 
reactions to wheat, flg, prune, halibut, sole, celery, onion, pea, tomato, and positive (one plus) 
to asparagus, lettuce, lima beans, potato, and mushroom On a diet baaed on these reactions, 
she has been entirely free from her headaches for over three )ears Occasionally, she 
cats a salad contaimng a vegetable to which she gave a reaction, and a sbght headache 
results Dizzmess, morning nausea, and a severe numbness in the left arm have entirely 
disappeared 

I have four other patients with migraine who have obtained great relief 
on diets based on skin tests It is impossible to say what percentage of 
migraine is due to allergy Sensitization to bacterial pi oteins, or to other for- 
eign proteins of unknown nature, could well cause the trouble An intensive 
stud) should be made of a large number of causes of migraine from the sensi- 
tization viewpoint Capps has obtained good results ivith peptone injections 
in migraine, without dietary restiietions J L Miller leecntly told me, how- 
ex er, that such relief was short lived and that the peptone had to be reinjected 

EPILEPSY 

Ward m 1922, HoweU in 1923, Wallis and Nicol in 1923, and J L Miller 
in 1924 discussed epilepsy from the viewpoint of sensitization to food Wallis 
and Nicol found a considerable number out of 122 epileptics benefited by diet 
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ndjustment based on sbin testing and oral administration of peptone It is 
not improbable that inipro\ emeut obtained nith high ketogenie diets is in 
part due to the reraoial of foods such as a\hcat and milk, to which the patient 
mo^ be scnsituc A\c ha^e se^c^al records of asthmatics who ha\e had con 
Milsions in childhood, ■which suggests that manj such seizures in children are 
due to protein sensitization 

One record of epilepsy ontircU controlled by pollen tberipj, given for a 
pollen asthma, is unique, and will be bncfl^ summarized 

F V , nged 4, hid had continuous asthma for tvro jears cspecnlly severe in summer 
ond fall With the onset of asthma, severe right temporal headaches recurred every 10 to 14 
daj's culminating in convulsive ntlnchs followed b> delirium and unconsciousness for 8 to 
10 hours For several months, ho had had tvplcal petit mal attacks three or four times n 
day, and continuous asthma with abundant expectoration lie had had constant insomnia and 
marked imtabihty Skin testing gave positive reactions to twelve spring and fall pollens 
Pcscnsitlzatlon to these pollens was given throughout the entire first two a cars, with marked 
relief of the asthma, and, what was not expected control of the epilepsy after the first 
two months of therapy Pollen treatment has now been given for four years, and the asthma 
has been cntircl> controlled except for an occasional attack of wheezing when the pollen is 
especially abundant The epilepsy has been entirely absent, but slight headaches with 
irntabilily have occurred occasionally 

A E , aged H, had had petit mal attacks, for about 6 icars She could never be alono, 
and had them in school as well as homo Hor mother had had hay fever Bkm tests gave 
positive reactions to cat, horse, and rabbit hair proteins EescnsitizaDon to horse hair and 
removal of her hair mattress has resulted in complete relief from her attacks for over two 
years 

These two cases are not duplicated m the literature — the first where cpi 
leps3 was controlled hi pollen dcscnsitizntion, and tlie second where petit mal 
attacks disappeared by control of animal emanation sensitizations 

Allergy undoubtedly is the cause of certain cises of epilepsy, especially 
m children The percentage of cases due to protein sensitization may not be 
large, but in the investigation of epileptics, allergy should certainly be sen 
onslv considered 

HAl FEVER 

As I continue, from year to year, my treatment of patients with seasonal 
hay fe\cr, certain things impress themselves on my mind Pollen therapy 
needs to be specific and several antigens, each containing three or four sepa 
rate pollens, may be necessary during a season Many patients are sensitive 
to pollens of all seasons, this necessitates changing from one antigen to an 
other before the new pollens are m the air The preparation of special pollen 
antigens for each patient is usually necessary for specific therapy 

Results are generally \ery satisfactory and improve as the treatment is 
repeated year after year Some few patients ha\e gone through a season 
Without treatment, and skin reactions to pollen have disappeared m several 
cases after three or four years of therapy 

Seasonal foods and dusts, rather than pollen may cause seasonal hay 
fever Most patients with hav fev er should be thoroughly tested with all types 
of proteins, as well as with pollens, to determine active or potential sensitiza 
tiona other than pollen A recent patient, -with symptoms only during hlay 
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and June, gave no reactions to any pollens, but did react strongly to a stock 
hay-dust extract She dated her haj" fev er every j ear from the cuttmg of the 
liaj" on a nearby hill Relief was obtained bj desensitization to this haj’^-dust 
extract 

It IS necessary to remember that insect pollinated flowers, trees, and 
shrubs, can produce hay fev er The patients hav^e to be in closer contact with 
the source of such pollen, however, than with wind-home pollens, which may 
blow 15 to 20 miles Acacia pollen sensitization has been encountered several 
times in the last vear, and hay fever due to pollen of cultivated flowers is, of 
course, v ery common Definite seasonal hay fev^er, howev'er, is in nearly every 
case due to wmd-bome pollen 

Those phvsicians who undertake the treatment of pollen hay fev^er or 
asthma should become thoroughly acquainted with the complete botanical 
flora of the regions of the state from which their patients come For a very 
mtimate knowledge of the pollens of any one district, the study of pollen plates 
IS most helpful I have made, through the help of my botanist, Miss Weisen- 
danger, and oflSce assistants, counts of pollen plates two to three times a week 
at from 5 to 9 different locations from Richmond to San Leandro, in the East 
Bav’ Cities This count has extended over a period of one year This has 
given me an accurate method of gauging our pollen therapj’^ in an area where 
pollen IS in the air throughout the year 

PERENNIAL HAT FEVER 

Certam cases of hay fever, lasting throughout the jear here m Cahforaia, 
may be due to pollen sensitization alone Other patients may be sensitive to 
orns root, which is an ingiedient of nearly all face powders, cosmetics, and 
tooth powders Sneezing throughout the year, especially in damp weather, is 
often due to sensitization to animal emanation dusts, particularlj’- to that 
arising from feathers, wool, or horse hair or dander House dust is a very fre- 
quent cause of nasal irritation, congestion, and of sneezing Some patients 
react to house dust extracts alone, and have relief from therapy based on such 
reactions Perennial hay fev^er maj also be due to food sensitization, though 
T have never seen it as a sole cause There are certam patients who have 
constant congestion of the nose, without other allergic manifestations, and 
without anv skin reactions Such patients very often hav'e chronic infection 
of antrums or other sinuses, and should receiv'C surgical attention 

SURGERY 

A conservative attitude in regard to surgerj’- m the treatment of perennial 
hay fev er and also asthma should be emphasized at this point All such cases 
should be placed under indicated allergic treatment If definite signs of 
sinusitis persist after such control is instituted, or acute symptoms from 
sinusitis occur at any time, surgerv should be done for relief of infection and 
better drainage 

I have noticed in mv experience with the treatment of hav fev'er and 
asthma, that where surgerv has been performed, especiallv of an extensive 
nature the allergv is often difficult to control A patient referred twelve 
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montlis ago because of perennial bay fever bad bad seven different nasal 
operations Marked purulent discharge was still present, and the nose spe 
cialist bad in mind further surgerv We found definite pollen, orris root, and 
food sensitizations, and marked relief has been obtained through desensitiza 
tion Where such marked congestion of mucous membranes due to sensitiza 
tion IS uncontrolled, I cannot imagine that surger} can be done without an 
extension of the infected area For the control of either hay fever or 
asthma, I see no justification in cutting off turbinates or straightening sep 
turns, or taking out tonsils, before a thoiongh allergic studj and indicated 
treatment based on allergv has been done 

unoncuiAL asthma 

I Iiav e left until last my rcniarks on this common and distressing result of 
protein sensitization Mj ideas concerning the etiology have not changed 
materiallj in the last two jears Sensitization to animal emanation, pollen, 
food, dust, orris root, bacterial, and other miscellaneous proteins, follow in 
the order of frequenoj 

During the last two jears, I have given much attention to the question 
of bouse dust in the etiologj of astbnyi In a senes of 162 new patients with 
asthma, seen in private practice during 1923,* 45 per cent gave one or more 
positive reactions to stock house dust solutions This demonstrates a most 
important factor in the etiology of asthma, and emphasizes the importance 
of Us control 

I still boliov e that infection as a cause for bronchial asthma rarelj occurs 
without some other type of sensitization, especially to dust or animal emana 
tion or pollen proteins Occasionallv , bacterial sensitization alone seems to 
explain asthma, but only on rare occasions 

The following tjpo of history is frequently obtained, and without care 
ful allergic studies, can misguide the physician into the diagnosis of bacterial 
sensitization 

A child of three and one half ycare had pneumonia at 6 mouths, frequent bronchitis 
and colds during the next year, and for tho last one and one half years bronchial asthma 
rccarring every 1 to 2 months, associated with high temperature and vomiting He Iind 
sneezed n great deal, especially on arising, Ins nose itched, and ho had coughed much during 
the night Skin rcnctions gave two plus acaaitizations to spinach tomato, and to stock house 
dust No 13, ono plus reactions to sheep wool, cat hatr, slock house dusts No 4, S, 25, 27, 
orange, and marked delayed reactions to all wheat proteins This child had had antog 
enous and stock vaccina therapy through another physician for several months, without 
relief The child was placed in an environment free from wool and feathers, and on a diet 
indicated by his skin reactions and history, and tho daily sneezing and coughing immediately 
ceased and no asthma has recurred in a period of four months 

Thus this asthma was found to be duo to animal emanation, dusts, and food proteins, 
though tho history would indicate the possibility of infection being at the basis of the 
symptoms 

Many irritative, persistent cougbs are also due to allergy Such may 
occur vvitbout asthmatic or nasal symptoms A child of three years seen in 
my asthma clmic in the Health Center had bad a constant cough, especiaUy 

•House Dust In the EUoIoaj of Bronchial Asthma and Hay Fever Arch Internal Med 
Anrtl 1927 xxxlx. 498 607 
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at night, for tno years Positi\e skm reactions were obtained to feather and 
milk proteins, and the cough rapidly disappeared on indicated therapy 

A ehild of 7^ years had had a neaih continuous cough for six yeais 
Tonsils and adenoids had been taken out, without relief Removal of wool 
dust from the child’s environment has stopped the cough for over a year 
These cases point out the necessitv of eonsideiing protein sensitization in all 
patients with repeated colds or bronchitis, uliose examination is essentially 
negative 

111 order that the best lesults ma}’^ be obtained in the treatment of asthma, 
patients and phjsicians must lemember certain facts Pollen sensitive pa- 
tients should be desensitized pi eseasonallv, and in some cases during the 
season as well A hypodeimic may eien have to be given every week for eight 
to ten months to control the v'ery sensitive pollen asthmatic If such simple 
therapy, however, controls an invaliding asthma, little argument in favor of 
it is necessarj 

Sensitization in asthmatics is usuallj- multiple A patient may be sensi- 
tive to several animal emanation proteins, as well as to several pollen, food, 
or other miscellaneous proteins Such sensitization at times must be Avorked 
out fiom the historj’-, Avheu skin tests do not show all the sensitizations 
present Because of these facts, to do justice to the patient and to the sub- 
ject of alleigy itself, the physician must be willing to devote much energy 
and thought to the diagnosis and treatment of bronchial asthma 

It must be kept in mind that a caidiac or other svstemic complication 
may be exaggeiating the asthma FinaDy, the patient must realize that 
asthma can rarely be entirely cuied, that the hope of the allergist is to lay 
out a method of control ivhich, if folloived conscientiously from year to year, 
will lessen the asthmatic problem from 75 to 100 per cent, and will finally 
diminish its ease of recurrence 


CONCLUSION 

The medical profession must recognize the large part allergy plays in*the 
causation of disease Physicians must discourage any skepticism about allergy 
as a cause for its many manifestations, since this merely letards the necessary 
recognition of this important and far-reaching etiologic factor in disease 



ALIiEKGT AND EPILDPSY ANALYSIS OP ONE HUNDRED CASES* 


Ralph H Spanoleb, JI D , PniLAOELPHtA, Pa 


W E ARE just beginning to learn a little about the relation between 
epilepsy and allergj The etiology of essential or so called idiopatbic 
epilepsj points more and more, as recent imestigations are recorded, to the 
probability that the immediate cause of the epileptic consuilsion arises from a 
disturbance of metabolism At anj rate, the fact that allergy results in at 
tacks of epilcpsj in some indisidiials cannot be denied and certainly is worthy 
of consideration when sve come to the treatment of this little understood and 
perplexing "sjmptom eomplcx of disturbed metabolism” — the epileptic indi 
■vidual 

The present report is based on a renew and summary of my last 100 
consecutise adult cases of cpiIepsj with especial reference to allergic mam 
fcstations in the patient and the ancestors Among the last one hundred and 
clcscn patients in private practice who consulted me for convulsive seizures, 
eleven were children under fourteen years of age forty three were females m 
whom menstruation had been established , and fifty seven were male adults 
In the eleven children (six girls and five boys) there were a number of 
intcrosling allergic findings, both in the patient and the ancestors, which, 
undoubtedly point to their being potentially allergic epilepsy These cases, 
however, have not been included in this tabulation since a definite diagnosis 
of epilepsy before the age of pubertv, with our present knowledge, is more or 
less uncertain and can be made only after excluding spasmophila with so 
called reflex convulsions arising iii connection with teething, polyps, phimosis, 
worms, fright, emotional disturbances, etc , and after excluding convulsions 
associated with acute infectious diseases, congenital abnormalities, syphilis 
and organic brain lesions 

This series of 100 cases, therefore, includes consecutive adult patients, 
whose histones are briefly summarized in Tables I to IV Table I summarizes 
the history of 43 adult female epileptics 

Table H summanzes the history of 57 adult male epileptics 
Table HI summarizes deductions of Tables I and II 
Table IV represents hereditary deductions from Tables I and H and is a 
summary of 100 (43 female and 57 male) adult cases of epilepsy showing the 
incidence of allergic manifestations in the patient, in the brothers and sisters, 
and in the ancestors (parents, grandparents, uncles and aunts) 

lMjn3NO1.00IO EVIDENCE OP ALEEKQV IN EPILEPSY 
There is certain immunologic evidence that points to the anaphylactic na 
ture in some cases of epilepsy \Ve know that anaphylactic shock can produce 

. “Read at the Pltth Annual Mcetlns ot the American Aasoclatlon for the Study of 
AlIcrBr Washington D C May 17 1927 
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Table III 

SUMMARIZEB DeDUCTJOVB OF TABLES I AND II 


20 


67 Males 15 married 43 Females, 14 married 


Ago Epilepsy Diagnosed grouped in dmdes 
First to ninth jear inclusive 5 

Tenth to nineteenth year inelusire 63 

Twentieth to twenty ninth jear inclusive 15 

Thirtieth to thirty ninth jear inclusive 8 

Fortieth to fOTt> ninth year inclusive 4 

loo 


' First Bom 


\ 1C Breast Fed 2 Conv m Infancy 31 2 per cent 

( 9 Bottle Fed 4 Couv m Infancy 44 4 per cent 

iMtrumcBfnll. DeUverrf } I’*'? ! 9 °’'’’ 3“ P“ 

) 10 Bottle Fed 8 Conv in Infancy 80 per cent 


Bottle Feeding (protein sensitivity to milk or food foreign to the mother) may be a 
more potent factor in the development of infant conyulsions tlian a difficult or instrumental 
birth 


In 02 patients Breast Fed 8 had Convulsions in Infancy 12 9 per cent 
In 38 patients Bottle Fed 24 had Convulsions m Infancy 03 1 per cent 


Gastrointestinal hyperacnsitivity to cow^a milk or other substitute for mother^s milk 
appears to bo a decided factor in the development of infant convulsions in the atopic child 

Table IV 


nEPEDlTART DFDUCTIOMS FfOM TABLES I AND 11 


EUUUART or 100 (43 TEJtALE AVD 57 MALE) ADULT CASES Or EflLEPSY BHOWINO THE 
INCIDENCE or ALLERGIC iUNtrESTATIOSS IN THE TATHLKT IN THE BBOTHEBS AND 
SISTERS, and in THE ANCESTORS (PARENTS QUANDPlRCNTS UNCLES AND AUNTS) 


ALLEBflIC 

ilANHXSTATlONS 


Asthma 
Hay Fever 
Hives (Pruntis) 
Fezema 
Migraine 
Convulsions 
Totals 


MATERNAL 

K “ 

2 s fa - pj 

M fid Jn W 

5 3 S5 o 

O ^ 2 c> K 

«rt O O ■<{ O 

CATIRSAL 

s « 

S “ 

1 i 

i i g g s 

S i i g § 

A (5 S < D 

8 8 4 3 5 

8 2 5 1 

2 1 3 2 

3 1 

10 3 

4 

2 

3 1 

38 9 1 8 1 

15 3 2 

112 2 1 

3 13 4 6 

01 19 7 21 9 

30 8 8 6 7 

117 

65 


54 


13 33 
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TOTAL NUitBER 
ANCESTORS SHOtVlNa 
ALLEEOIO 
MANIPESTATIOVS 


44 

12 

17 

8 

77 

24* 

182 


88 per cent of the 100 cases showed a. history of nUergy m the ancestors 
12 per cent of the 100 eases showed no history of allergy la the ancestors, but in 5 of 
these, convulsions occurred m the ancestors 
*8 in infnncj only 


marked irritability of the central nervous system with violent convulsions in 
guinea pigs, and it would seem equally possible that in certain predisposed 
Uuman beings outbreaks o£ allergj might produce epileptic attacks Nerve 
strain increases hypersensitii eness in the allergic indiiidnal and ive know 
that certain foods ingested by an allergic while under uertous strain produce 
sensitization manifestations nhioh are not induced by eating the same food in 
the absence of nervous influences It is probable, boweier as Van Leeuwen'- 
points out, that a primary factor exists m the epileptic patient which predis 
poses the brain centers, and that the allergio reaction may act as a secondary 
stimulus 
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The production of convulsive seizuies by the transfusion of blood from 
an epileptic to a nonepileptic individual, as reported by Boston and Heniy,^ 
shows the possibility of transference of epileptic allergic sensitization in the 
human The convulsions occuriing in animals following the injection of blood 
from a human snffering with epilepsy, as reported by Cuneo,® Antheaume and 
Trepsat,'* and otheis, pioves that human epileptic sensitization can be trans- 
ferred to animals 

LABORATORY EVIDENCE 

Food sensitization tests were made on 19 of the patients in this series and 
in 6 of them were repeated a number of times Tlie results on the whole were 
negative and I have not tabulated them for this report hly experience with 
food skin tests in epilepsy has been disappointing 

Food histoiy, i e , tabulating each day aU articles of food taken, has in a 
number of cases proved of decided value and it has been possible to eliminate 
from the diet of some patients ceitam foods which proved to be factors in 
precipitating convulsions 

The ketogemc oi high fat content diet maj' owe its value, I believe, from 
the cases in which I have used it, more to the accidental elimination of the 
specific protein to which an epileptic patient is sensitized, than to the pro- 
duction of acidosis or ketone bodies in the system 

The basis of allergic reactions has been shovn b> Hanslik® and others to 
lest fundamentally on disturbances in the chemical and phjsieal mechanisms 
of the blood and tissues A studv of the blood, therefore, is of much practical 
value in allergic epilepsy as n ell as in other sensitization diseases 

In a previous paper” on “The Blood in tSensitization Diseases” my experi- 
ence has been detailed and I will only mention this time se\eral of the con- 
clusions 

1 Chemical Hood findings that have been found uniformly in epilepsy 
and other sensitization diseases include an mciease of uric acid, a levered 
alkab reserve and a calcium deficiency 

2 Physical Mood chai act eristics in allergic conditions including epilepsv 
aie 

(a) An eosinophilia as the most definite and constant blood finding of 
allergic phenomena if search is made by frequently lepeated counts 

(b) A primary leiicopenia followed by a polymorphonuclear leucocytosis 
vhen the symptoms arise from inhaled or ingested allergens, and a lympho- 
cytosis at times when the symptoms aiise from chronic foci of infection 

Table V illustrates the effect of venom protein desensitization on the red 
and white blood count and the modification of the blood count by a convulsive 
seizure 

Table V i illustrates venom piotein desensitization and the effect of a 
convulsion on the differential leucocyte count Attention is ealled to the 
increase of the polys following a convulsion and the increase of eosinophils 
following the injections 
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Table V 


DAY or MOVTIl 

AND nOUR 

RELATIO\ or BLOOD COUNT TO TIME 
or INJECTION OR CONVUL810V 

LEUCOCYTES 

ERYTHEOCTTES 

12 

noon 

Just before injection 

8,000 

4,400,000 

13 

10 TM 

10 lir after iojcction 

7,600 

3,600,000 

10 PM 

34 hr after Injection 

7,800 

4,700,000 

19 

8 AA! 

4 hr before injection 

7,200 

3,700,000 

20 

10 PM 

10 hr after injection 

7,000 

3,100,000 

8 am 

C rJi 

24 hr after injection 
Con%’ul8ion 

8,200 

4,000,000 


10 rM 

4 hr after comnilaion 

18 000 

3,100,000 

21 

8 A r 

14 lir after concision 

20,000 

2,750,000 ^ 


7 pm 

2 > lir after conrulaion 

10 200 

3,700,000 

22 

Sam 

38 hr after conrulsion 

7,000 

3,900,000 


7 rsf 

Juat bo/orc injection 

7, COO 

3,200,000 


9 A-M 

14 hr after injection 

G,800 

4 200,000 


7 PM 

24 hr after injection 

6,400 

3,750 000 

2G 

8 am 

3C hr after injection 

7,200 

3 050 000 


Table VI 


DAY or 
MONTH 

relation or count to time op 

JhJECTlOV AND CON\ULSION 

roL\ 

L 

L. L 

EOSIN 

BASE 

TRANS 

o 

Before injection 

6/ 

20 

4 

3 


6 

4 

42 hours aher injection 

53 

27 

ft 

8 

1 

4 

9 

Before injection and 5 lioura after 
Convulsion 

88 

D 

1 


_ 

2 

11 

45 hours after injection 

61 

18 

3 

S 

1 

9 

16 

BofoTQ injection 

70 

14 

4 

1 

1 

10 

18 

48 hours after injection 

53 

23 

5 

6 

- 

8 

23 

Before injection 

05 

24 

2 

2 


7 

25 

42 hours after injection 

u5 

22 

6 

9 

1 

8 

20 

Before injection 

71 

20 

1 

3 

- 

5 

31 

45 hours after injection 

57 

29 

2 

G 

- 

6 


lIEtlEmTVRV EVIDENCE 

The nllergio or atopie hercditarj characteristics are a striking feature in 
this senes of epileptic indivictuats as sumraanzed in Table IV Whife in the 
ancestors of 24 of the 100 eases there nas a histor> of comiilsions, we find on 
close analysis that onlj one motliei and two fathers had convulsions which 
could be diagnosed as cpilepsv , i c in 3 per cent of these patients a parent had 
epilepsj In a third father there was a historj of convulsions which did not 
persist after infancy In 7 of the grandparents comuisions occurred 3 on the 
maternal and 4 on the paternal side In the uncles and aunts (collateral rela 
lives) there were 13 instances of convulsions 

Turning now to other allergic manifestations we find that there were 77 
instances of nngratne among the ancestors of these 100 epileptic patients Fifty 
seven of tliese occurred on the maternal side and 20 on the paternal side, a 
jiroportion of nearly 3 to 1 Migraine was found in 38 of the mothers and 15 
of the fathers, i e , two and one half times more frequent m the mothers than 
in the fathers 

Asthma occurred in 44 of the ancestors, 28 instances on the maternal side 
and IG on the paternal side Vitteana was found in 17 of the ancestors, 13 on 
the maternal side and 4 on the paternal side Uay fevor 12 times 8 on matema 
and 4 on paternal side Eczema 8 times, 4 maternal and 4 paternal 
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To summanze, there was a total of 182 instances of allergy in the ancestors 
(the parents, grandparents, uncles and aunts) of these 100 adult epileptic in- 
dividuals One hundred and seventeen occuired on the matei-nal, 65 on the 
paternal side of the families In 88 per cent of the 100 patients there was a 
history of allergy m one or more forms among the ancestois In 12 per cent 
of the 100 cases there was no history of alleigj'' in the ancestors, but m 5 of 
these patients convulsions were present in the ancestral histoiy 

In the brothers and sisters of these 100 epileptic patients there vere 46 
clinical instances of allergv, 33 among the sisters and 13 among the brothers 
Ten sisters and 5 brothers had coniuilsions , 9 sisters and 2 brothers hives, 7 
sisters and no brothers migraine , 5 sisters and one brother eczema , 4 brothers 
and 1 sister hay feier, and 1 brother and 1 sister asthma Ileie again there 
were more instances of allergj^ on the female side in a proportion of moie than 
2 to 1 

ENDOCRINES, ALLERGY AND EPILEPSY 

Out of 43 adult females in the present series, 7 had their first convulsion 
befoie menstruation was established, in 4 the first con^u]slon occurred during 
the first menstrual period and 32 had their first convulsion after menstruation 
was estabbshed 

Clinically menstruation is often regarded as a factor in the etiology of 
epilepsy in the female, and probablj accounts for some diagnoses of endocime 
epilepsy In some patients the pioximity or appearance of the menstrual cycle 
very fiequently is accompanied by an epileptic seizure In other patients there 
seems to be no relation betu een menstruation and epileptic sj mptoms 

Charles Hajos (Endocrinology, x, No 6, p 560) in discussing the relation- 
ship between clinical symptoms in allergic states and the actnitj’ of the in- 
ternal seeietions leports that no difference in appearance oi shock s^^nptoms 
could be shoivn experimentally in sensitized guinea pigs when injected intra- 
peritoneaUy with either ovaiian extract oi horse serum He concludes that 
“Change in the function of the female sex glands may either increase or de- 
crease cbnical anaphylactic sensitiveness ” These experiments probably help 
to explain the clinical alleigic variations found in the female epileptic in 
connection with menstruation 

CLINICAL EVIDENCE OE ALLERGY IN EPILEPSY 

The firat signs of allergy often show themselves eaily in infancj When 
for one reason or another cow’s milk or other substitute food replaces mothei ’s 
milk there may appear, as we have all expeiienced, gastrointestinal upsets, 
at times with periodic vomiting, cyclic diarrhea, various digestive disturb- 
ances, or such evidences of allergy as eczema, hives, etc It is under these 
conditions that mfant spasms or convulsions are apt to appear In the 100 
cases summarized in Tables I and II there wms a history of digestive disturb- 
ances with convulsions in infancy in 32 of the patients Of these thirty-two, 
twenty-four (or 75 per cent) wmre bottle-fed and eight (or 25 per cent) were 
breast-fed mfants The so-called “reflex spasms’’ in infants especially those 
attributed to teething will often be found on close analysis, I believe, to be 



ALLERGY AND EPILEPSY 


53 


oMdcnce of protein hjpersensitnity mIiicIi occurs comcidently with the change 
in the fonn of diet the child ingests when teething 

ConiTilsions associated with infectious diseases seem to be much more 
likel} to occur in children with a hcreditarj allergic history and m those 
children who have clinical allergic manifestations than in children whose 
personal and familj histones are negatne to allergic phenomena Sixteen in 
this scries of 100 had scarlet feicr before cpilepsj started The incidence of 
other infectious diseases was not tabulated 

It IS a rather common obsenation among epileptic patients, as it is among 
patients with other forms of allcrgj, to find more than one allergic clinical 
manifestation In fiftj four of these 100 patients with recurring penodic con 
vulsions there occurred the following other allergic conditions Nineteen 
had migraine (independent of the headaches associated with convulsive seiz 
nres) , eighteen were subject to hues, cle\en had eczema three asthma and 
three haj fe\er Then too there was a history of bed wetting before any 
connilsion had occurred in a number of these patients in whom hypersensi 
tuitj of the unstriped muscle fibers of the bladder must be considered 

At times clmical CMdence of the allergic nature of epilepsj is stnking 
Bj careful inquiry and with cooperative obsenation on the part of the pa 
tient, It IS possible in some eases of epilepsy to determine that a certain article 
of diet IS acting ns the offending allergen A few ease reports will illustrate 
some of the above obsenations 

Case 1 — A 15 jcir old boy wbo was a bottle fed infant had digestive disturbanees 
and convulsions liis second snnuncr At 10 he started to wet the bed At 14 bo began to linvo 
recurring convulsions and cpilepsv was diagnosed When he came under mv care he was 
having, with but few csccptions, a convulsion Sunday or Monday of each week Pood akm 
testa were negative Food history, with dailv tabulation of all foods ingested for seven 
weeks showed that six out of the seven week ends on Saturday or Sunday some form of 
veal was eaten Over the seventh week end no veal was taken and that was the only week 
end no convulsion occurred Since then now 22 months ago no veal has been eaten and no 
convulsions have occurred 

This boy's father suffered with sovere migraine until he was relieved by six months 
nonspecific descnsitization treatment with crotalin His mother too suffered with migraine 
until the menopause, and since then, for the past 5 years has from time to tune developed 
hives His paternal grandfather had convulsions when a young man 

Case 2 — February 1020 Dr I E Strnwbndge gastroenterologist, referred for study 
and investigation a 9 year old girl with tho followmg history She was the youngest of 
seven children, a full term, normally born infant Breast fed for six months then among 
other foods was grven a soft boiled egg, which was followed by severe gastrointestinal 
symptoms and a convulsion Subsequent convulsions occurred at the sixth month third, fifth 
and eighth years All were believed by family to be associated with attempts at eating 
egg in some form Between the convulsive seizures there occurred every few weeks penodic 
attacks of "abdommal cramps” at times with vomiting and nccompamed by "dazed states" 
with a stare, automatic picking at fingers and clothes and followed by slight mental con 
fusion Two weeks before I first saw the patient she developed "status” when one con 
vulsion rapidly followed another for one and a half hours An i ray study of tho stomach 
and intestinal tract revealed no pathology or abnormality 

The allergic disposition mnnuig through the maternal side of this child’s family is 
significant Her mother suffered with severe migraine and penodic vomiting from childhood 
Maternal grandfather had “spasms” when a boy A maternal aunt had nugraine, and 
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another maternal aunt suffers -with hives This aunt had a child die at 18 months of age, 
■who was ill only 36 hours and death was attributed by a verj competent pediatrist to 
anaphylaxis following ingestion of a soft boiled egg An older sister of this patient has had 
mild seasonal hay fever, an older brother had chorea at 8 years and another brother died 
with convulsions when 2 years old 

It IS of interest that following desensitization ■with venom protein (orotalin) solution 
at weekly intervals, in doses ranging from 1/COOth to l/300th grain, no convulsions or 
abdominal symptoms occurred from February 16 to June 4 The interval between injections 
was lengthened to two weeks, and June 9 there were mild abdominal s'vmptoms June 11, 
1/300 gram of crotalin solution was given intramuscularlj (without producing an eosiu 
ophilia) and on Juno 19 an apparent senes of convulsions began After the second seizure 
in an hour, 20 min of adrenalin 1 1000 solution was given hypodermicallj After a third 
con'vulsion 2 hours later a second hypodermic of adrenalin was used and the threatened 
series ended At this time no definite history of egg ingestion could bo obtained but manj 
cherry stones were found in her stool after an enema Tins patient developed an eosinophilia 
ranging from 7 to 13 per cent following weekly injections of 1/400 to 1/300 gram doses 
of crotalin over a period of four months IVIien the interval between injections was lengthened 
to two weeks an increase of eosinophils did not occur and a senes of convulsions came on 
The strength dose of crotalin was then increased gradunllj to 1/150 gram and an eosinophilia 
ranging from 5 to 13 per cent m the differential count Ins followed injections at two weeks’ 
interval There have been no convulsions and but three evidences of abdominal sjTnptoms, 
which were very mild, in the past eleven months 

Case 3 — January 1, 1917 Dr Andrew Callahan referred a 37 year old married man to 
be treated for con'vulsions This patient was bom in Austria He never know his father, 
and his mother died when he was a child He served in the Austrian army until his twentv 
fifth year, when he was given a sick leave owing to nocturnal coniailsions Ho came to 
America and eight months later had a convulsion, another in six weeks, and from the twentj 
seventh to the thirty seventh v ear had seizures at from three to six week intervals He 
thought the attacks frequently followed tho eating of pork 

Pork was excluded from his diet and crotalin injections were given at weekly intervals 
m doses ranging from 1/200 to 1/75 gram His eosinophil increase ranged from 5 to 14 
per cent for throe months and after that, with but slight local reactions their percentage 
kept -within the normal range (4 per cent or under) The patient was entirelj free from 
convulsions from December 29, 1910,to December 20, 1917 and had eaten no pork Christmas 
Day, 1917 he ate roast pig for dinner and at 1 A M that night, December 26, had a con 
■vulsion Injections were continued at lengthened intervals until the end of tho second jear 
■with freedom from attacks and since then he has reported at the office every second or third 
month No injections, no pork and no convulsions On October 24, 1922 (5 years less 2 
months after his last seizure) his wafo phoned me he had had a convulsion Inquiry showed 
that he had unknowmgly eaten pork bologna After another lear of desensitization, treat 
ment was stopped again I saw the patient two weeks ago and no convulsions have occurred 
for a second interval of now nearly five years Ho reports, however, that during tho past 
jear he has had four or five very severe attacks of migraine -with vomiting 

Case 4 — ^Marcb 14, 1926, Dr Joseph O’Neil referred a 21 year old, single female 
stenographer who had had two convulsive seizures -within three weeks Her liistorj revealed 
that she was a twm of a third pregnancy She was a full term baby and had had a normal 
birth She was breast fed, for three months and then given modified cow’s milk bj bottle 
■With the change from mother’s milk, digestive disturbances began, vomiting and diarrhea 
of a rather cyclic typo and eczema developed (hypersensitivity to change of protein) Teeth 
were erupted at usual age and no convulsions occurred m childhood, although slio had measles, 
mumps and scarlet fever before the twelfth year Menstruation was established at thirteen, 
alwajs regular, but periodic headaches with vomiting, which had been present smee child 
hood, began to recur rather regularly at her periods The eczema persisted from childhood 
until* the eighteenth year when it gradually became better and finally disappeared At this 
tune patient began to notice momentary lapses of consciousness (petit mal) with “dizzy 
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spoils" vrhlch would recur at irregular intervals varying from n few days to a week or 
occasionally a month's interval In her twenty first year the first convulsions appeared 

This patient’s father has had eczema for venrs Paternal grandfather also long suffered 
•with eczema Her mother "gets luves" and mntcrnnl grandmother was subject to periodic 
hcidaclies with lomitlng A maternal aunt is said to haie had a four year old son die 
of hives Patient's older brother had laves txhen a boy and now is subject to migraine 

Venom protein dcscnsitization wns given nt weekly intervals for four months with an 
cosinophilia ranging from G to JO per coat, and then the injections lengthened to two week 
intervals All petit nial seizures stopped and there were no convulsions until January 17, 
1927 (a ten mouth intcrvnl) when two coinulsions occurred nt 0 nnd 10 nr The patient 
attributed these to eating half a pound of jtlly eggs Since then, now four months, the 
crotalin injections hnvo been continued nt two week intervals with tho strength dose in 
creased from 1/200 to 1/100 gram nnd no further petit jnal or convulsions Jiavo occurred 

Rarely m nn expenentt with epilepsy docs tlie offending allergen gam 
entrance to the system by inhalation The only instance in my study of o\er 
700 epileptic patients in prnate practice uhen an inhaled allergen has been 
defimteh shoun to be a factor is the follonmg patient 

Case 5 — A 3S year old married roan engine inspector by occupation, had his first 
convulsion at 34 vears of nge There was however a history of recurring senes of momentary 
lapses, petit mal, for soicral years before tho convulsions He Lad 2 negative blood and one 
negative spinal fluid ^Vasso^nana tests The ycir before I saw the patient, while taking 
luminal, ho had 21 convulsivo seizures with senes of petit nnl between tho major attacks 
Crotalin injections, with an increase of eosinophils as Ingli os 18 per cent, were given Jntra 
muscularly at weekly intervals over a period of six months and only three convulsions 
occarred, but the petit mal coutinued in senes of S to 10 in 24 hours, about every two weeks 
The patient was then advised to give up cigarettes he had been smoking and inhaling 
20 to 40 dally He complied Bv the end of two montlis, with tho continued weekly in 
yeetions of crotalin, no convulsions occurred, but the petit mal continued as frequently as 
before and the patient told me lie thought he would go back to cigarettes again as he was 
getting very tired of chewing I then learned for the first timo that he bad started chewing 
when he stopped smoking Tobacco in all forms was then stopped and tho crotahn in 
jections have been continued at three week intervals Nearly two years have now passed 
and no convulsions or petit mal seizures liavo occurred The patient has gained 38 pounds 
in weight and all apprehensive symptoms have disappeared His skin tests to tobacco, how 
ever, continue to give a fairly marked reaction 

This patient had convulsions in infancy Ho was mstrumcntally born but breast fed 
Ho had suffered with severe mignino since childhood and for several years had a dry scaly 
eruption on both forearms Tlie headaches and skin condition disappeared with nonspecific 
desonsitization before tobacco was stopped His mother and a maternal aunt had migraine 
and there was also a history of strawberry rash ' in the mother A maternal uncle suffers 
with asthma 

therapeutic emdence 

In the recent report of Hajos referred to abo've he concludes that ex 
penmental and clinical anaphylactic sensitiveness are decreased by adrenabn, 
by extract of the parathyroids and the posterior lobe of the pituitary These 
conclusions correspond ■witli the rather uniform experience of physicians who 
have used the endoerme extracts as antiallergic agents The use of adrenalin, 
atropine and calcium for the relief of attacks of asthma, hay fever and 
urticaria are established therapeutic measures Their value in anaphylactic 
and anaphylactoid states is also now well recognized 

When we come to allergic epilepsy, i e , those cases in whom there can be 
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obtained a history of familial hereditary hypersensitiveness and associated 
clinical and laboratory evidence of allergic manifestations in the patient, the 
treatment may be divided into treatment of the attacks and treatment during 
the interval between seizures The hypodeimic injection of adrenalin — (15 
to 20 minims) at the time of seizures of convulsions and as I recently experi- 
enced in two cases of “status epilepticus,” has been of much aid in my 
hands The routine daily use of adrenalin in petit mal series and as a pre- 
ventive measure for grand mal, however, has not proved of much benefit I 
have had no experience with ephedim 

The treatment during the interval between epileptic seizures has been, 
m the past, largely by administration of bromide and luminal In recent 
years with evidence pointing to the anaphylactic nature of some epileptic at- 
tacks various so-called specific and nonspecific agents have been employed as 
desensitizing and antiallergic measures 

NONSPECIFIC DESENSITIZATION 

The exact mechanism of antialleigic treatment is not definitely known 
Specific desensitization is based largely on the fact that the injection of small 
amounts of an allergen can reduce the hypersensitiveness of an individual to 
that allergen and thus prevent oi modifj' the clinical sjmptoms In many al- 
lergic individuals, however, the specific allergen or causator agent cannot be 
determined and therefore specific desensitization is not applicable This is 
especially true in the present state of our knowdedge, m those epileptic pa- 
tients who have an allergic heredity and in w’hom allergic symptoms (such as 
asthma, hay fever, urticaria, eczema, migraine, etc ) are present at the same 
time or appear independent of the convulsive symptoms 

It has been learned, however, from clinical experience and confirmed by 
the expeiiments of Longcope,^ Dale,® and others that hypeisensitiveness to 
one allergen may be reduced by the injection of small quantities of another 
allei gen provided the patient or animal, is found to be hypersensitive, i e , 
reacts locally and systemically to the agent oi allei gen injected This fact 
may help to explain so called “infection immunity,” that is the relief of 
asthmatic paroxysms, migraine, seizures, and epileptic attacks which at times 
takes place in allergic individuals who contract an infectious disease, or dur- 
ing pregnancy and at times following operations 

These observations and clinical experiences have led to the application 
of nonspecific desensitization therapy, by the use of various agents First, 
in those allergic patients in whom a definite causative agent cannot be deter- 
mined, second, in those cases in whom the cause is known, but in whom 
specific treatment gives but partial or no relief, and third, at times also in 
that smaller percentage of allergic patients who react so severely to even 
the minutest doses of the causative agent, that the danger of inducing height- 
ened sensitiveness prohibits the use of the specific allergen as a therapeutic 
measure 

NONSPECIFIC AGENTS EMPLOYED 

A large variety of substances including such proteins as peptone, proteoses, 
milk, various serums, also coUoidal metals, a number of drugs (sulphur. 
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turpentine, iodides) and distilled nnter arc being used to produce nonspecific 
reactions for desensitizing and therapeutic purposes The chief difference 
clinical]} in the ■various agents cjnplojed is probably largelj in the intensity of 
the phenomena induted 

jr\ experience uitli nonspecific protein thenpj has been verj largely con 
fined to the use of \enom protein tcrotnlin) solution I v\iU not rCMCw the 
relatue \nlucs of the %nnous agents used or the practical ad\antages in the 
use of crotalin solution uhich I have cohered lu detail in pre\ious papers® 

Not all eases of epilcpsv arc found to he h}pcrsensitne to crotahn, but 
those who can be sensitjrod b} small intramuscular injections ha%c been found 
to indicate their leactjuti bi a mild local reictJon at the site of the injection 
and bj on increase in the percentage of vosmophil cells m the differential 
blood count in from 12 to 48 hours iftei an injection 

raocNosTK \ \n E of fosinophiua 

I ivould cmpliasizc again the im<l of a scientific method for regulating the 
strength of dose and for defenuunng the frtquenc} uith uhich both specific 
and nonspecific agents should be adniuiistered Beside the ad\ant'iges offered 
bj the mild local icaction and tlu absence of nuv severe sjstemic sjmptoms 
(chill, fever, shod, etc) follovring intnmuscular mjoctions of crotahn solu 
tion, it IS an agent that does not lower alkalinit} do many other non 
specific substances and I have found the degree of eosinophilia produced in 
the differential blood counts to be of prognostic value as Trell as a very 
satisfactorj guide to dosage 

From mj experience in gning more thsn 18 000 injections of venom 
protem (crotiUn) solution to ovn 700 epileptic patients in private prac 
tice during the last nmctccn vcirs it has been found that m those cases m 
vrhom an increase in the percentage of eosinophils does not occur in from four 
to six vveelcs following wccklj injections clinical improvement of the sjmp 
toms vnll be doubtful In other words an mcrcase of eosinophil cells fol 
lowing venom protem injections maj be used os on indication of the reactive 
power of the individual 

METHOD FOR REOULATEvG DOSE 

In those patients who can bo sensitized to crotalin solution as a rule the 
highest percentage of eosinophils follovring the range of doses (^oo %o 
gram) which I have used occiii'S within fortv eight hours In from five to 
eight days after an injection the eosinophil cells will as a rule, have dropped 
to 4 per cent or under and the patient maj be given another injection It 
has been my practice not to repeat an injection if the percentage of eosinophil 
cells by the fifth daj has not dropped to at least 4 per cent (Howeirs high 
level of the normal range) Moreover, it has not seemed wise to increase 
the strength of dose as long as anj given strength is producing an 8 to 10 
per cent eosinophilia on the second or third dav after an injection 

To sitmmanse —CUmcal and laboratory expenence indicate that in an 
epileptic patient, with an allergic family and personal history, whom it is 
possible to sensitize to small doses of venom protem (ciotalm) solution as 
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obtained a history of familial hereditary hypersensitiveness and associated 
clinical and laboratory evidence of allergic manifestations in the patient, the 
treatment may be divided into treatment of the attacks and treatment during 
the interval between seizures The hypodeimic injection of adrenalin — (15 
to 20 minims) at the time of seizuies of convulsions and as I lecently experi- 
enced in two cases of “status epilepticus, ” has been of much aid in my 
hands The loutine daily use of adrenalin in petit mal senes and as a pre- 
ventive measure for grand mal, however, has not proved of much benefit I 
have had no experience with ephedrin 

The treatment duiing the interval between epileptic seizures has been, 
in the past, largely by administration of bromide and luminal In recent 
years with evidence pomting to the anaphylactic natuie of some epileptic at- 
tacks various so-called specific and nonspecific agents have been employed as 
desensitizing and antiallergic measures 

NONSPECIFIC DESENSITIZATION 

The exact mechanism of antiallergic treatment is not definitely known 
Specifie desensitization is based largely on the fact that the injection of small 
amounts of an allergen can reduce the hj^pei sensitiveness of an indnidual to 
that allergen and thus prevent or modify the clinical symptoms In many al- 
lergic individuals, however, the specifie allergen or causator agent cannot be 
determined and therefoie specific desensitization is not applicable This is 
especially true in the piesent state of our knowledge, in those epileptic pa- 
tients who have an allergic heredity and in whom allergic symptoms (such as 
asthma, hay fever, urticaiia, eczema, migraine, etc ) are present at the same 
time or appear independent of the convulsive symptoms 

It has been learned, however, from clinical experience and confirmed by 
the experiments of Longcope,^ Dale,® and otheis that hypersensitiveness to 
one allergen may be reduced by the injection of small quantities of another 
allergen provided the patient or animal, is found to be hjqiersensitive, i e , 
reacts locally and systeniically to the agent or allergen injected This fact 
may help to explain so-called "infection immunity,” that is the lelief of 
asthmatic paroxysms, migraine, seizures, and epileptic attacks which at times 
takes place in allergic individuals who contract an infectious disease, or dur- 
ing pregnancy and at times following operations 

These observations and clinical experiences have led to the application 
of nonspecific desensitization therapy, by the use of various agents First, 
in those allergic patients in whom a definite causative agent cannot be deter- 
mined, second, in those cases in whom the cause is known, but in whom 
specific treatment gives but partial or no relief, and thud, at times also in 
that smaller percentage of allergic patients who react so severely to even 
the minutest doses of the causative agent, that the danger of inducing height- 
ened sensitiveness prohibits the use of the specific allergen as a theiapeutic 
measure 

NONSPECIFIC AGENTS EMPLOYED 

A large variety of substances includmg such proteins as peptone, proteoses, 
milk, various serums, also colloidal metals, a number of drugs (sulphur. 



THE PROPHYLAXIS AND TREATMENT OF HAY FEVER AND 
ASTHMA IN ROOiMS MADE POLLEN AND DUST FREE 
BY' JIFANS OF MECHANICAL FILTERS* 


B\ YIiltov B Coufv, M D , Clevi eand, Ohio 


TN JANUARY, 1924, one of nn pnlicnts, sensitnc to both gross nnd rngHccd 
A pollen, told me m dctnil the t\pe of consultuig engineering m iihicli liia 
companj nas engaged He c\p!aiiied that tlicj iicro keeping industrial plants 
dust free nnd mere eonipletelj climiiinling from the air fine dusts, such 
as lead or zine oxide, the particles of uliicli are less than 0 5 micron in size 
I explained to him that pollen nns dust nnd nsl cd him if it ivoiild bo feasible 
to eliminate it from the air ol an ordinnrj room and to maiiitniii tlio room 
pollen and dust free hi means of some simple nnd comparatiiclj incxpensno 
apparatus He said he thought it could be done, nnd undertook to furnish mo 
with nn experimental apparatus In March 192C ‘ I published a prcliminarj 
report of the use of this mnchiiie at Mt Sinni Hospital during August nnd 
September, 1925 In brief, it uns determined that all pollen could bo filtered 
out of the air of nn incoming air stream, and that so iniich filtered air could 
be brought in each minute that a positive pressure of clean air was produced 
within the room, nnd no air could enter through the other cracks nnd ercviecs 
Thus, it was not necessarj to change the room m nnj wnj , other than to install 
the filter Patients with simple haj fc\ci cleared up within twelve to twentj 
four hours, and those with asthma in two to fi\o dajs, depending on the sever 
ity of the sjmptoms 

The first machine was very cumbersome, it measured 7' x 4' x 18" nnd 
was impractical for home use Before the 192C liaj feier season it had been 
reduced in size so that it could be installed in any bedroom window, but it 
was still noisy Six of them, however, were placed at my disposal for tests 
under home conditions The results of these tests wore published in Clinical 
Medicine and Surgerj, April, 1927,* nnd substantiated in every way the ob 
scrvations of the preceding year In fact, cases did so well that mj patient 
decided to redesign the machine so as to make it commercially satisfactory 
This has been done, and it is now available through all instrument supply 
dealers 

It consists of a fan, motor, and the filter material inclosed in a metal 
housing and mounted on a metal stand (Pip 1 ) The intake is connected 
by means of adjustable metal pipe to nn adjustable metal slide which rests in 
a wmdow The air is sucked in from the outside and forced through the filter 
maternal into the room at the rate of 200 cubic feet per minute The filter 
material consists of several layers of a specially woven vvool and cotton cloth, 
napped on both sides, backed by one layer of cotton cloth, napped on the in 

Reat] before the American Astoc/iiUon for the Stut3> of Allftfry llanhln^ton P C 
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There as much cliaiical evidence to suppoit the belief that theie is a quan- 
titative relationship between the amount of allergen necessar}’^ to produce hay 
fever and that which is necessaij' to produce asthma, also that patients vaiy 
in their sensitivity, and that amouuts of pollen, for example, which will pro- 
duce severe symptoms in one aie innocuous in another Pollen fiee rooms, 
together with pollen plate counts in the neighboihood, enable one to study 
these lelationships accuiatel-s 
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In many sections of the countij, paiticulaili in the south and in the far 
west, there is a year-iound pollen pioblein Pilteied an afEoids a method of 
obtaining relief foi pollen cases in these localities while immunization is being 
carried out 

The following histones illustiate some of these points 

Case 1 — C, male, aged 34, has had peicnnnl attacks of asthma since coming to 
tins country from England 15 jears ago He had tiled several climates ivithout relief 
men first seen by me he mas completely studied No definite sensitization could be demon 
strated except, bj hypodermic test, to the pollens of orchard grass, timothy and short rag 
weed The chest showed a veil marked chronic emphysema vatli marked bronchitis and 
mediastinitis There was no demonstrable tuberculosis, cither b} roentgenologic or labora 
tory examinations 
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Ann LceuHtn* tliinl s tliat all asthmatics me scusitne to airborne sub 
stances, main of them of unlnonn oiigin and com]jositJoii lie has eon 
structed so called iniasiu tree rooms, \entilatcd b\ suction fans, nluch take 
the air from a heipbt ol oO feet oi nioie abo\c the housetop and fiUei it 
through cotton IIis, onn lioinc is completely ^cntllated in this nay, the air 
being chilled before filtntion to cause sm iH paiticles to coalesce, so as to 
be more easily caught in (lu fdtri*s He reports that asthmatics may be 
dnided into tuo groups one a f,roup nhicb lemnins asthma free when 
breathing miasm fice air for ten to tuche hours dall^ and the other, a group 
which requires sc\cral dins of contmumw breathing of such lu to become 
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sixnptom free Once ficc iiidniduals lu this gi oup also ma\ be outside for a 
variable number of houis daily uithout locuiiente of symptoms 

These are the onlv leferences I have been able to find concerning air 
filtration ±or the prophylaxis and tieatment of hnv lever and asthma 

There are many problems presented by individual patients v\hicli the use 
of dust and pollen free rooms helps to solve For example a patient reacts 
to several foods, an epideimal piotcin and to Jiouse dust Ihe foods are elim 
mated from the diet the source of the epideimal protein is removed if pos 
sible, and the environment is learniiged so as to exclude as much house dust 
as posible The asthma persists though in a mild form A filter is placed lu 
operation in the home, without ftirthei changes in the environment If the 
asthma clears up, it has been due to some inhalant factor which lias cither 
been unrecognized or has not been eliminated from the environment 
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There is much clinical evidence to suppoit the belief that theie is a quan- 
titative relationship between the amount of allergen necessar}’^ to produce hay 
fever and that which is necessaiy to produce asthma, also that patients vary' 
in their sensitivity, and that amounts of pollen, for example, which will pro- 
duce severe sy'mptoms in one aie innocuous in another Pollen fiee rooms, 
together with pollen plate counts in the neighboihood, enable one to study 
these lelationships accuiatel's 



FlH t 


In many sections of the countij, paiticulaili in the south and in the far 
west, there is a year-iound pollen pioblein Pilteied an affoids a method of 
obtaining relief foi pollen cases in these localities while immunization is being 
carried out 

The following histones illustiate some of these points 

Case 1 — 0, male, aged 34, has had peiennnl attacks of asthma since coming to 
tins country from England 15 jears ago He had tiled several climates ivithout relief 
men first seen by me he ivas completely studied No definite sensitization could be demon 
strated except, bj hypodermic test, to the pollens of orchard grass, timothy and short rag 
weed The chest showed a veil marked chronic emphysema vatli marked bronchitis and 
mediastinitis There was no demonstrable tuberculosis, cither b} roentgenologic or labora 
tory examinations 
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In June 1025 llicro uas au cxtrewcU sc\crc exacerbntiou of asthma ’tvlucU lasted 
until about \ugust 1 Oti lugust 18 following a ride m the countr^y, \erjr BCYcre asthma 
again recurred and he w is soon m an asthmatic state requiring eight to tvrelvo in;jections 
of 5 minims of cjumjihrm mih _i hours to nlhnv «\i« diflitult rt«jmntion rroiii \ugust 18 
until October 1 tlie attack neier teased Prom October 1925 until Ma\ 15, 1920 there was 
gradual improvemmt thouglj lit wn'i m\cr iWt to rettirn to work and required from 4 to G 
injections of epmephrm dads 

In June, 192C, nn exacerbation due to grass pollen supervened I saw him August 5, 
lO^’C nud on August 10 phics t a pilUn filUr m Ins ri out and started it up Ho has 
been in this room constants exttpt for the short time ne<essars dad/ to attend his natural 
functions Iso pollen has appeared on jd ites exposed m this room There haie been no 
exacerbations of his ssniptoms and no epincpUnn has been used 

Case 2 — Ii C woman age»l 30 (the Wift of pitieut I C meutioued above), has 
had fall Inj fcicr for 20 sears On August IS 1 126 symptoms began Sho was adnsed to 
sleep m the pollen free room ami to spen I as niuOi time there us possible during the day 
During the first two days she aierng^d IS hours daib m this room Her symptoms dis 
appeared cntireh She finds that ala t m lx. out from 4 to S hours daily without symptoms 
depending on the pollen coiiLCufnfion in the ur on the particular day 

Ca^sE 3 — JT C male a^cd 15 ociupatiou jljisunn has had hay fever without 
asthma every September for man\ vr irs lU has usually planned a vacation to the 
Canadian fishing grounds during tht hn ftwr season Iwo Mars ago he had preaeasonal 
immunisation wath rigweod pollen without reliif 

Svmptoms began about August 18 192( On August 2^ a filter was placed m his 
bedroom and one in Ins office so that hi wn» ible to be in polkn free air from IS to 16 
hours daily Ho noted marked improvtment when he rematned 12 hours daily in filtered 
air and very marked improvement when rvtmming 10 luurs He Ins been able to remain 
at home with practically no discomfort for the first tune m n number of years 

Cass 4 — F L J mak aged 50 occupation consulting engineer in dust collecting 
has had grass and ragweed hni ii\er and asthma every year for 28 years The attacks 
totally incapacitated him so that he w is usually unable to uttend to his work until the 
middle of winter Two years a^o he spent tJ»c fall season in turope and escaped has 
symptoms Last year coseasoual immunization with grass pollen afforded relief from the 
early symptoms Btcau’ie of Jus busim^i off ur nilv tin ut half of the preaeasonal 
ragweed immunization was completed 

He yvns perfectly well until August 2i 19-6 when a severe attack of asthma came 
on while he was an Detroit The symptoms were very severe on August 30 despite hypo 
dermlcs of opmephrin to the toxic hnut every hour ir two On August 31 at noon a 
filter was placed in his bedroom wiudow AVitUm 3G hours the acute attacks ceased there 
remained a hacking cough On September 2 he went to his office for 3 hours but returned 
to the pollen free room, remaining over night and returning to his office the next day At 
tins time there were no syouptoms 

For the next tlirec days ho remained at home m the pollen free room Since September 
0 ho has been in the room from 14 to 16 hours daily and has been entirely free from 
svanptoms except for one day when he experimented with himself and remained away from 
home for 1C hours The liav fever which was severe that night had entirely disappeared 
by the next day 
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THE IMIMUNIZATION OP HORSES TO ERYSIPELAS 
STREPTOCOCCUS TOXIN' 


By J ohn P Anderson, M D , and George P Leonard, M D 
New Brunstock, N J 


ANTISTREPTOCOCCIC seia weie used foi the tieatment of ei^sipelas 
as long ago as 1895, but until the woik of Bukhaug in 1926, none of these 
sera had been standaidi/ed, and none had been concentrated The results 
on the whole with these antistieptococeic seia weie unsatisfactoiy, although 
some repoited distinct theiapeiitic benefit following then adniinistiation 

In 1926, Birkhaugt announced the piodnction of eijsipelas stieptococcus 
antitoxin piepaied bj the immunization of hoi-ses according to the method 
suggested by Dochez for the pioductioii of scailatinal antistreptococcic seium 
Birkhaug used the antitoxin so piepared, both concentiated and unconcen- 
tiated, for the tieatment of cases of eiysipelas He stated that this antitoxin 
possessed leiv maiked curative piopeities when administeied earh in the 
disease, and while the lesults weie not so stiiking in late cases, ne^ertheless 
its use Avas of distinct benefit oaci other methods of treatment 

The lesults ive ivish to lepoit embiace in pait the immunization of 21 
horses, the eoncentiatiou of the plasma obtained fiom these hoi-ses, and the 
clinical use of the lefined antitoxin in eases of erAsipelas We have used in 
connection with the immunization of oui hoises fiAC stiains of eivsipelas stiep- 
tococci furnished us by Di Koniad E Bukhaug 

We have used vaiious methods foi the production of eiysipelas toxin to 
be used for the immunization of hoi’ses , but have finally adopted almost as a 
routine pioceduie the use of hoise meat bioth containing 1 per cent peptone, 
0 5 per cent sodium chloiide and 1 pei cent citrated hoise blood The meat 
broth with peptone and sodium chloiide is made Avith a Ph value of 7 5 to 7 8 
After being autoelaA^ed, the citiated blood in the pioportion of 1 per cent is 
added to the material befoie moculation uith the seed cultuies One tliousand 
c c of the meat bioth is put into 2000 cc Eilenmejei flasks and the inocu- 
lated broth IS incubated for 5 to 6 days, at the end of which time 0 5 per cent 
phenol IS added This is alloAved to stand foi 24 houis oi longei, aftei aaIucIi 
time it IS either passed thiough a Berkefeld filtei or through a Shaiples cen- 
trifuge After sterilitv tests have been made to insuie the sterilitv of the 
toxin it IS tested foi the numbei of skin test doses in each cubic centimetei 


IMMUNIZATION OP HORSES 


In OUI endeavoi to determine the most satisfactoiy method for the im 
munization of horses, Ave have used various piocedures Some animals have 
been immunized by the use of toxm alone, othei-s by the use of toxin and the 
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injection of iihole brotli cuUuns containing eithei dead oi Jniiig streptotocci, 
still others ]ia \0 been innmiuizcd bj the use of the Zinsser Gunnel' blood elot 
method, or b\ n combination of the blood clot method and the injection of 
filtered or ceiitufuged to'cin Wc haic found tbit fioiii the beginning the 
horses stand the injection o£ tompniatnch Hrge nmonnts of strong toxin 
and that the ninount of toxin can be i ipidlj increased Occasional!} an animal 
is cncouuteicd nbicb develops i marhed edema folloiMng lujeetion of eien 
moderate amounts of toxin Wc liaxc tiled the \niious methods mentioned 
abo\e for the immunization of horses, and hate idoptcd almost ns a routine 
jirocedure the following method 

M c ustialh begin u itli an initial dose of oO e i of toxin and double this 
dose at each subsequent injection until the animal slious some reaction or 
until a xoltime of 300 or 400 c c m leaelied In the begiiming the horses are 
injected tuiee a ueek and this is contimud for about thiee ueeks, eiben file 
injections of toxin are reduced to one a irocl Once a week tlie animals arc 
also gnen treatment ■nith tlie blood clot inrlliod and this combination is 
continued until the animals base been under treatment for approximateh 
three months, uhen trial bleedings an made and tested for antitoxin content 
The horses are usuallj bled G to 7 dais after the last injection The average 
time from the begmnnig of iiiimiiniralion to the first bleeding for production 
in our horses lias been 100 class The euUuies used In us are liighh virulent, 
and when treatment has been pushed too rapidh partieiilnrlj during the first 
SIX weeks of immunization severe lonefions have been cnconntcicd and even 
death has followed in a numbei of the horses Reactions usuallj manifest 
themselves bv extreme edema high elevation of fcmperatuie loss of appetite, 
and rapid emaciation Autopsv of some of these animals has oeeasionalh 
shonn infective arthritis and in some instances endocarditis and the ervsip 
elns streptococci have been isolated fiom sneli lesions The plasma from the 
different horses has given an average test within three months after begin 
nmg of administration of 5000 or moic iicntralizing skin test doses per cubic 
centimeter If the general condition of the horse remains good there is a 
gradual mciease m the potenev of the plasma under continued treatment 
although none of the animals seem to survive as long as animals that have 
been immunuized with other toxins such as diphtheria or tetanus toxin 

PHEPAUATIOV or THE ANTITOXIN 

The horses are bled after trial bleedings have shown their plasma to he 
of a suSicientlj high antitoxin content not less than C days after the last 
injection, and the plasma after removal from the corpuscles is preserved with 
0 5 per cent phenol The plasma is concentrated by a modification of the 
Banzhaf method, using the methods we emploj for the concentration of dipli 
theria, tetanus, and scarlet fever antitoxin The average concentration of the 
plasma has given an antibody concentiatioii of 4 to 5% times The finished 
globulin has tested flora 40,000 to 70,000 neutralizing skin test doses per 
cubic centimetei The antitoxin alter concentration and passage through a 
•Proc Soc Exp Biol ami »il Bet lir’u xxlll p -Oi 
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Berkefeld filtei is tested foi the number of neutralizing skin test doses pei 
cubic centimeter It is distributed in doses containing 500,000 or more neu- 
tralizing skin test doses ivhen tested accoidmg to the method used by Birk- 
haug 

We have leceived from the Dept of Bacteriology, School of Medicine 
and Dentistry, University of Eocbester, Rochester, N Y , standaidized erj- 
sipelas toxin which we have used for the standaidization of our ervsipelas 
antitoxin This toxin is diluted so that there is contained 1 skin test dose in 
each 0 1 c c injected A dilution of the antitoxin is made, and the two are 
mixed and allowed to lemain in the incubator at 37° C foi 1 to 2 hours, 
0 2 c c of this mixture is injected intracutaneously into the upper third of 
the foreaim of susceptible individuals The tests aie read aftei an interval 
of 24 and 48 houis and an-y reaction 1 cm oi more in diametei of the toxin- 
antitoxin mixture injection is eonsideied a positive leaction and failure of 
complete neutralization of the toxin hj the antitoxin 

CLINICAL USE 

We have had lepoits on the use of this concentiated eiysipelas antitoxin 
in widely sepaiated sections of the United States, and it is clear that its use 
offers many advantages ovei the nonspecific tieatment of the disease All 
who have leported aie impiessed ivith the piompt iniproA'ement in the general 
condition of the patient, and eonfii-m the statement of Biikhaug that the 
dominant clinical effect of the specific serum tieatment in eijsipelas is the 
prompt impiovement in the toxic depression of the patient, followed by a 
rapid drop in temperature, pulse and respiration, sometimes observed 12 to 
18 houis aftei injection of the antitoxin When adequate doses of the anti- 
toxm aie given earlj^ in the disease, theie is a lapid disappearance and fading 
of the erysipelas lesions and absorption of the blebs and pitting edema in pre- 
viously affected parts When given late in the disease the temperature and 
pulse usually decline by lysis, although amelioiation of the toxic depiession 
IS just as distinct as when giyen early m the disease 

We haye lepoits of 32 eases tieated in one institution with concentiated 
erysipelas antitoxin The ayerage dose of antitoxin used in these cases was 
20 c c , each c c of which contained moie than 50,000 neutializing skin test 
doses The minimum amount used was 10 c c and the maximum 36 c c Re- 
sults of the treatment of the 32 cases with the antitoxin showed in the 24 hours 
an ayerage drop in tempeiature of 3° F and a reduction of the pulse rate bj 
30 The ayerage time after the injection of the antitoxin until dischaige 
from the hospital was 6 dajs, the minimum was 3 days and the maximum 
12 days Serum sickness deyeloped in about 20 pei cent of the cases 



ASTIUrA IN CHILDREN VH COMPARATIVE JMETHODS OP SKIN 
TESTING WITH DIPPERCNTLY PREPARED 
EXTRACTS OP HOUSE DUST* 


B\ Jr jrURI PFbllKIN M D NE^V J ORK N J 


T he importance of iiouse dust as an cfiologic sensitization in asthma uas 
iticssed bj CooKe in 1022 At that time 1 emplo^e^l the scratch method 
onl} for determining skin stnsitneness to tlie ^nrlOlls proteins in dry 
po^\dered form A preparation of powdered dust extract was then made as 
follows aacnumed house dust was extracted with a solution of 5 per cent 
sodium chloride for three dn 3 s under toluol The filtered extract was dialjzed 
against running tap water for from tA\cnt 3 lour to thirtj six hours, the 
diahsatc concentrated ten times flion filtered and the filtrate precipitated with 
acetone Tlie powdei flins obtained was found to gi\e positne scratch reac 



Fig 1 — ConiparatUe jntradornial house Oust reactions ^\lth the powdered solution extract 
and the concentrated Cocu lluhl extract tCa e 4) 

lions in 58 per cent of children with alleigic asthma * SufBcient powder was 
added to a solution of 0 8 per cent sodium chloride to make a 1 100 dilution 
which was rendered sterile after placing in a water bath for one hour at 68° C 
for two successive days This solution was successfully used in the treatment 
of patients etiologicalh sensitue to house dust Comparative scratch tests 
made with the drj powder and the 1 100 solution showed the former to give the 
larger number of positn e reactions Peshkin and Pineman,* m a study on 91 
children with asthma, showed hj comparative tests with the scratch method that 
the dry powdered liouse dust extract was positive in 42 per cent of the eases, 
the reactions ranging from plus minus to four plus, the concentrated fluid 

From the Childrens Asthma Clinic ML Sinai Hospital 
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extidct (Coca) positive m 011 I 3 11 per cent o± the cases, tlie leactioiis lang- 
mg from plus minus to one plus The compaiatne scratch (dry powder) and 
the intiadermal (Coca extract) tests, houevei, showed the intradermal method 
to be supeiioi Failuie to obtain moie and laiger positive leactions with 
the concentrated fluid extract bj'' the seiatch method according to Coca,^ seems 
to indicate a lov concentiatiou of the house dust excitant in the fluid extiact 
Attempts to concentiate fuithei these fluid extiacts in some uaj in oidei to 
obtain a more potent preparation have thus fai been unsuccessful 

With the foregoing thoughts in mind, the extiacts of house dust used 
m this study were prepaied fiom the same dust as follows 

1 Vacuumed dust was extracted nith Coca’s buffer solution foi four dajs 
undei toluol The filtrate was concentrated at least ten times and dialj'zed 


Powdorei 

Solution 

Eitraot 



Fig 2 — Comparative intradermal house dust reactions with the poudered soiution and tiie 
concentrated Coca fluid extracts (Case 14) 

against daily changes of buffer solution for seven days, toluol being employed 
as a preseivative The dialysate was filteied tluough papei To one-quartei 
of the filtered dialj sate, phenol was added up to a concentration of 0 4 per cent 
and the solution passed through a sterile Beikefeld filtei This solution was 
designated Coca extiact 

2 To the remaindei of the dialysate, thiee volumes of acefone weie 
added and, the pieeipitate, aftei being diied, ivas giound into a fine powdei 
(Buffei solution is not piecipitated by acetone ) 

3 Sufficient powdered extract was added to buffer solution to make a 1-50 

dilution which was agitated daily foi one week under toluol Moie than one- 
half of the powder v\as not dissolved This piepaiation was designated 1 50 
powdered solution extract , 



\STiniV IN CiniiDiCEN GO 

All three cxtincts ^\c^c emplojed foi making comp iraft\e scratch tests while 
the Coca and the 150 powdered solution cxtiacts were used foi the intra 
dermal tests in patients known to be sensitive to house dust The results of 
these tests are shown in Table I 


Tabie I 

CoarPA/cinvE Reactions ro D/nsaENTLi PrerMtu T\'rr\CTS o> Housf Post ui the 
SrrATcn and iNTrAPERAHL METirons op Smn Tfsting 
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.... moasuronicnts for the scratch rcocUons (± to -J- + + +) arc ncortlcd In recent 

l7uW/caf/on* 

tTho fleutea rorrosent tno Ulamttera of the nhcal In mllllin ttr^ Tlic 2 ono<< of eiithonm 
Burrountllng tlii. wheals arc not rtconloil The controls rinsed from 3 to j mni Jn diameter 


rONALUSIONS 

1 A solution of house dust more concentrated than the Coca fluid con 
cciitrated extract has been prepared from the drN powder and was success 
fidlj emplojed in the treatment of patients etiologicallj sensitne, in spite 
of the fact that more than one half of the powder does not go into solution 

2 A 1 50 solution of powdortd house dust extiact was found b> intra 
dermal test to be from ten to one huuclrcd times more potent than the con 
centrafed fluid extract of Coca 

3 ComparntiN e leactions obtained bj the scratch method with the drN 
]»owdcr, the 1 50 solution of powdered dust and the concentrated Coca fluid 
extract were positne in 78 50 and *i6 per cent, rcspeotnelj The reactions 
with the powdered dust ranged fiom one to lour phis, the 1 50 solution of 
powdered dust from plus minus to one plus and the Coca extract plus minus 
only 

The intradermal method foi testing patients against house dust is superior 
to the scratch 

4 The foregoing suggests the concentration of other test substances which 
maj proTe to be of special value in those patients refractory by skin test 
to the present '‘xtracts 
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THE ACTION OF EPINEPHRIN UPON THE CARDIAC RHYTHMS* 


B\ Harold L Otto, M D , New York, N Y 


^ABNORMALITIES m ihytliiu aie among the piomment objective indications 
AA of heart dysfunction oi disease The simplest classification of these ab- 
normal rhythms is to divide them into two groups The first, the homogenetic 
arrhythmias, comprises simple tachyeaidia and bradycardia and the ^arlous 
types of heart block, smu-auiieular and atnoventiiculai, from partial to com- 
plete, of the mam stem of the bundle of His or one of its divisions, the sec- 
ond, the heterogenetic arihythmias, contains the various types of premature 
contiactions, the paioxysmal tachycardias and auriculai and v entriciilai flut- 
ter and fibrillation 

The action of epiuephrin may be epitomized as that of a sympathetico- 
mimetic, stimulating all sympathetic nerve endings Its chaiacteiistic gen- 
eral circulatory reaction is an abrupt rise in the blood pressure consequent 
upon the vasomotor peripheral constriction t This abinipt rise in the blood 
pressure pioduces leflexly, via the afferent depressor nerve, a sharp vagal 
stimulation Its direct action upon the heart is complex — it produces increased 
rate and force of contraction, an iriitable state of the myocardium which mav 
induce a heteiogenetic arrhythmia and an action upon the coronary vessels 
The rate of rhythmic impulse production of the normal pace maker of the 
heart is greatly enhanced , the rate of the rhythmic impulse production of the 
atrioventricular node is likewise greatly increased if it is functioning as the 
pace maker for the heart, or if not, the potential rate of rhythmic impulse 
production of this tissue is increased to the proportionate degree, the ter- 
tiary centers foi impulse production in the body of the ventricles are greatly 
heightened m tone, and this often appears in the production of premature 
contractions under comparatively normal conditions 

Under normal conditions of rate and rhythm, stimulation of the vmgus 
nerves produces slowing of the rate or stoppage of the sinu-anricular node 
and the onset of nodal beats (escape) during the sinus inhibition Types of 
heart block may appear particularly after stimulation of the left nerve, pro- 
longed conduction time, dropped beats, or two to one lieait block, effects of its 
inhibitory action at the atrioyentriculai node 


•From the Electrocardlopra ohlc Department New York University and Bellevue Hospital 
Medical Colleec New York N Y 

Recehed for publication March 30 1027 

■IThc vasodilator response that It also mav evoke is usually an Insiffniflcant factor so 
rAaUon to cardiac phenomena Is concerned It appears most often late In the 
courff of the action and is not great in degree 
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AVitli n POH erful reflex i ngnl &timu1ation present under the conditions of 
into and rhjtlim production ns outlined for the intiinsic cardiac action of 
cpincphrin, it is to be expected that iiiant abnormalities in rh>thm are capa 
ble of appearance 'Jo point out that this is so and that epinephrin is capa 
ble of inducing practicnlh eieri hnonn tipe of airlnthmia is the purpose of 
this paper 

Since epinephrin is a siinpatlicticomimctie, its cardiac action, apsrt from 
the lagal stimiilation it indutes iihich is i reflex conditioned bv the abrupt 
rise in the blood pressiiie, must be a iccital of the alterations in rhjthm indue 
ible bi the accelerator nones to the heart Dale' stiidjing the action of an 
impure preparition of ergotoNin (chnsotoxm) nhich parahzes the motor 
mioneurnl endings of the siinpathctic nenes stated that the drug produced 
“a simple progrcssiie abolition of tbc action of the sinipatlietic fibers and of 
adrenalin ” On the heart of the frog crgotoxin abolished in equal measure 
the response to accelerntoi none stiiiiiilation and to epinephrin Rothberger 
and AVintcrberg stiidiing the action of the accelerator nenes to the heart 
found no distinction in the beliaiior of the heart response to epinephrin or 
direct stimulation of the nene nhen the fact that epinephrin acts simiiltane 
ousla on the endings of both nenes is considered 

Some minor difftrences in a strict comparison betneen the action of epi 
nephnn and the accelerator nenes do honcier exist Loeni’ found in the 
heart of the frog that stimulation of the accelerator nene is associated with 
(ho liberation of an augmontor substance nhieli resembles cpineplirm in its 
action, and AVitanon shi* that abolition of the response of the heart of the frog 
to accelerator stimulation [irecedcs the abolition of the response to epinephrin 
I hate obsened the same phenomenon in the mammalian heart • Lundberg® 
concluded from the results of his stiidi uitli hidrastmin that epinephrin sets 
not onh on the end organs of the accclentor nenes but also on the heart 
muscle directh 

THE HoiioaEVETic am THUS 

Epinephrin injection or accelerator nene stimulation can raise the sinus 
rhjthm in animals to rates as high ns 330 per minute nhen the xagi are cut or 
paraljzed I liaae constanth seen rate increases from 150 or thereabouts to 
270 in cats and dogs ba either epinephrin administration or accelerator nerve 
stimulation (usunlh the right nerve) in the same animal It is not rare to 
observe a greater acceleration following stimulation of the nerve than after 
epinephrin The majoritv of animals give equal responses to both when max 
imal responses are studied This is also true for impulse production arising 
at the atiiov entricular node excepting tliat under the same conditions the 
rate responses are lower AVitli intact vagi, nodal rhjthm is almost mvariablj 
present during the fiist period of response to epinephrin 

The intrav enoiis injection of small doses of epinephrin in man gives sim 
liar results With previous atropinization the heart responds to small intra 
venous doses of epinephrin with very high rates and in voung healthy sub 
jects small doses of epinephrin intravenously verv commonlj result in a short 
period of nodal rhythm 


To be publlehed 
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When epinephiin injection pioduces lieait block it is most usuallj due to 
the concomitant vagal stimulation and since this is an iiidiiect effect of the epi- 
nephrin action it is not to oui piupose to entei into detailed discussion Kahn“ 
has leported heait block action in dogs aftei injection of epinephrin, and 
Clough' has reported the teinpoiaiy appeaiance of delaj ed conduction and 
paitial heart block following the intramusculai exhibition of 0 5 c c of epi- 
nephiiu in cases of so called iiritable heart 

THE HETEROGENETIC RHITHMS 

Theie is abundant evidence in the liteiature that epinephiin will induce 
piematuie conti action KahW lepoited piematuie contractions in dogs aftei 
injection of einnephiin, Danielopolu and Daniilescu® reported the appearance 
of piematuie conti actions after injection of epinephrin in man Smith and 
Moody® lepoited the appearance of ventiiculai piemature contiactions fol- 
lowing the subcutaneous injection of 0 6 e e of epinephiin m an individual 
piedisposed to them DeGiaff and Weiss^® obseived the spontaneous appeal - 
diice of ventiiculai piematuie contiactions and the increase in their numbei 
vhen thej iveie already present aftei the subcutaneous injection of 1 c c of 
epinephiin in complete heait block in man Clouglff lepoited the tempoiaiy 
appeaiance of ventiiculai premature contractions in cases of so-called un- 
table heart following the inti ainuseular injection of 0 5 c c of epinephrin Otto 
and Gold“ in a clinical study of the peisistent prematuie conti action pointed 
out that 1 c c of epinephiin m subcutaneous injection never failed to cause a 
consideiable inciease in the numbei of prematuie contiactions pi evading at 
the time, weie tliej’- auriculai or ventiiculai in tvpe, and patients vith auiic- 
ulai piemature contractions fiequentlj'^ developed ventricular prematuie con- 
tiactions and vice veisa, the same being tiue of light or left piemature con- 
tiactions It was not uncommon to obseive shoit ions of seiial premature 
contractions in veiy fast ihythm, which is the transition stage to a heteio- 
topic tachycardia 

The idle played by the vagus under these conditions is a passne one, in 
lhat the reflex vagal stimulation following the use in the blood pressuie de- 
presses the rate of the sinu-auriculai node and theiebj^ permits the excitation 
of the lover centeis to evince itself This vas pointed out by Nobel and 
Eothbeigei^® , vhen the high late of the uppci centeis is alloved full svav the 
premature contractions occui in gieatly diminished number if at all In 5 
dogs of a senes of 20, in which no other piocedure than the mtia\enous 
injection of epinephrin induced many Amntiiculai premature contractions, 
section of the vagus or atropmization caused a gieat i eduction oi abolition of 
the premature contiactions excited by the epinephrin’® The appearance of 
the piemature contractions is the effect of acceleiator nerve stimulation 
Eothberger and Winterbeig® found it to be a practically constant phenomenon 
in then expeiimental series That lemoval of the influence of the vagus has 
no effect upon the piematuie contraction unless it causes a consideiable m- 
crease m the late, has been pointed out by Otto and Gold " Of eight patients 
with persistent premature contiactions atropuie had no effect upon them ex- 


•Unpubllshed experiments 
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cept lu one patient in nliitli tlieie \ias a treat inciease iii the rate, and this 
effect endured onlj ns long as the high into coiituiued Gold and Otto" 
sliiduiig higoniiiij found that atiopiiic abolished tlic ineinatnie coiitraetions 
oiih while the into was liigh 


lAiowoMvi Tiomcsnuu 

Kahn was able to induce paroxjsnis of tachacaidia in dogs with the aid 
of epinc]ihiin Less” reported multiple laclijtardm as a constant effect of 
epincphrin in cats under light chloroform anesthesia That the reflex vagal 
stimulation induced bj the epinepbrm was an important faetoi, fnvoiing the 
appearance of the ariha tliiiiia, was pointed out bj Nobel and Rothberger*’ 
Tho^ furthei demonstrated that this action of the vagus was the depiession 
of the aetivitj of the upper centers foi impulse production, which thereby 
gives the alreadj evoifod lowci centers fuller evpiession Danielopolu and 
Danulescu’ icportcd an instaiuc of epmephrin inducing shoit pnioxjsras of 
auricular taclijcaidia in man 

Otto and Gold” reported a studs of piirov}snial taclivcardia in a cardiac 
patient who had never failed to get a paiowsm of nnriciilai taclivcardia after 
the subcutaneous injection of cpiuephiin when not prcviouslv subjected to the 
influence of other drugs These pnroxjsms were indistnigiiishablc from the 
spontaneous paioxjsins to which the individual was siibiect in sjmptoms, rate, 
duration and elcotrocaidiograiiliv This was an effect of accelerator nerve 
stimulation in which the vagus nerve plajed an eliologic lole since the pre 
Iiminarj exhibition of atropine prevented the onset of taclijcardia The exact 
nature of the reflex vagal action in this aiiiicular tatlivtaidm was not deter 
inmable 

Stimulation of the accolcratoi iieivts or epinepliiiii mtectioii never fails 
to induce a ventricular extiasj stole taclijcardia in dogs in which the tertiary 
centei*s for impulse production arc sensitized by veiv small doses of barium, 
ns Rothberger and 'Winterbcrg have pointed out and the stimulation of the 
vagus nerve favois this only bv depressing the iippei centei-s and therebv 
facilitating the expression of the autonomv of the lower Similarlv the barium 
has apparently no other role than that of raising the excitabilitv of the ter 
tiary centers 

HtHiice there is good and sufficient evidence that ectopic tachycardias are 
producible by epinephnn administration or accelerator nerve stimulation 


FLUTTEB AND FinBIDLATION 

In the laboratory it is commonly observed that aiiiiciilai or ventricular 
fibrillation follows an injection of epinephnn Smith and IMoody ° reported 
two cases in which the subcutaneous injection of epinephnn 06 ee induced 
auricular fibrillation approximately 15 minutes after the injection In one of 
these individuals the auricular fibiiHation so induced endured for 2 hours 
before the normal sinus rhythm supeivened 

We have in our leoords* the clinical histoi-j of a male pitieiit with arte 
riosclerotic heart disease subject to spontaneous attachs of paroxysmal auric 


V Rummarj of thli case has been reportcO b> inc In the Proceedings of Socletv Experl 
mental Biology and Medicine A detallca report Is to be pnbllshort 
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ulai fibiillation, avIio twice during periods of noimal sinus rlijtliin developed 
auricular fibiillation aftei subcutaneous injection of epmepliiin which en- 
dured until the mteivention of other diugs le-established the noimal sinus 
ihythm That the vagus plaj ed an etiologic lole in this response was indicated 
by the faet that the pieiious administration of atropine prevented the onset 
of the auricular fibrillation after einnephiin injection 

The intravenous injection of reij small doses of epinephrin veij fre- 
quently induces auricular fibrillation in eldeih normal individuals, and the 
previous administration of atropine mil pierent its onset 

This IS analogous to the induction of auricular fibrillation in dogs bj the 
simultaneous stimulation of vagus and accelerator neires (Eothbeiger and 
Winterberg-) 

Levy^^ has reported the constant appearance of rentiiculai fibrillation in 
cats under light chloiofoim anesthesia after small doses of epinephiin The 
same author has also reported a similar efteet follomiig stimulation of the 
accelerator nerves, particularly the right ueire 

Eothbeiger and Winterberg- had a not inconsiderable number of their 
dogs dei'elop rentiiculai fibrillation after stimulation of the left aecelerator 
nerve 

I have had the unfortunate experience of obseiriiig, during the adminii- 
tration of an epinephrin senes to a patient with acute pulnionai-y edema and 
a regular pulse of a rate of 140, sudden death shortly after the third injection 
of the series The pulse sloyvly decreased in rate, to 90 per minute, fiy e min- 
utes after the thud injection, becoming fuller and stronger as it decreased in 
rate with a corresponding improvement of the dyspnea At this time prema- 
ture contractions appeared which increased nr nriiiibei and occuiTed in groups 
Upon this there occurred a long series of rapid and regular beats yyhieli ended 
by sudden and complete disappearance of the pulse and heart sounds This 
was probably ventriculai piematriie contiactions, taelncaidia, and fibrillation 

COMMENT 

Since epinephrin by virtue of the porreiful accelerator stimulation it 
induces can cause the appearance of cardiac arrhythmia, in many^ instances of 
a dangerous or unpleasant natuie, it is distinctly adrisable to administer it 
with caution particularly to cardiac patients or those individuals presenting 
a history^ of hayung had one of the cardiac aiihvthmias 
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rAinOGLiMC CtIAKDIASIS in CHILDREN'' 

M G PiTIKMVN MD ’Miiuvukee Wis 

'^IIE pathogciucita ol Lninblia iiitestiiiahs 01 cluotlenalis (Giardia, Cerco 
nionas jiitestjnaljb uie^iJistom » tnitj jciujj) js doubted by jiiany pbysi 
Clans Jlain iccent iilcIhiIuc le\IbooKs fail to mention at all the possibility 
of Gnrdin as a cause of (nlintij>’ 01 iiKiition the pansite ns probably non 
pathogenic The literature Ins bten i\cH ic\iea\cd bv L\on and Swalm’ nnd 
(juitc recently h\ ^ahoish^ and 'MeLoon ^ 

During 392G, 112 eoinplctt stool o\niniinhons ucie made in the Milwaukee 
Children's Hospital In s(\en thilduit mtistinal painsites or tlieii 03a 3\cre 
found Lamblin intostinalis wm found in four cliildien Tncma solium in 
one, Eiitameba coli in one am? 1 iiclionionas int(st]nalis in one Of flic four 
children infected uitli Gnudia tuo puscntid inftstnnl sMnptoms 

C K Qped four itars una brought to the hoapMnl for treatment of multiple burns 
of the bod\ The faniiU and past history were unimportant There uas no previous history 
0 / intestinal trouble The child uas jii the hospital 32 da\s unking on excellent recovery 
when be became restless irritable and lost Jus appetite The stools which had been normal 

and passed one or tuo tunes dailv became soft green and verv offensive in odor Ex 

amination of the tooL shouid inniKrou'* r\ ot Laniblm iiitestinalia, pus mucus, and 

undigested food The blood count showed er\throc\tes 4 100 000 Ijemoglobm 7o per cent 

(Dare), leucocytes 21 050 of which there were o5 per cent pobmorphonuclear neutrophiles, 
44 per cent Ivnipliocytes 1 per cent 1 irge mononuclears and no eosmopbiles The stools 

increased to three to six daily thej were soft sometimes liquid nnd jellow or green In 

color After a few dajs the cjsts became less numerous and large numbers of the 
flagellate forms of Lamblm wore found These parasites were actively motile, pear shaped, 
with the sucking disc nnd dumb bell nucleus as described btovarsol (J^cetarsone) was 
administered in one gram doses bv mouth dailj before breakfast Four doses were given 
On the second day after the drug was begun there was one small yellow stool containing 
few cysts nnd no flagellate forms Ou tJio third day there yvas one soft, formed, broyvn 
stool There y\ere five formed browm stools on the fourth day These contained few 

evsts no pus no mucus and no undigested foods On tho second day the child s appefite 

and disposition unproved markedlv There were one to three normal stools daily With 
a few Lambha cysts to the tinio of discharge from tho hospital There has been no 
recurrence of enteritis 

It G, aged 23 years was brought to the hospital because of abdominal pain. Tho 
family and past history were unimportant There was no previous history of intestinal 
trouble Examination revealed a moderato tenderness over the epigastrium but no ngidity 
Tho temperature was normal The leucocyte count was 12,800 with 63 per cent poly 
morphonuclear neutrophiles, 37 per cent lymnliocytes, and no eoainoplnles The stools were 

From the llllwaukee Children s Hospital 

Tlecclved for publication June 3 lO**? 

Head before the Chicago Pediatric Society June 6 1927 
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soft, and sometimes ^^aterJ, broiiu, jellon, or green and contained numerous cjsts of 
Lamblia, pus cells, and undigested food JN’o flagellate forms Here observed The patient 
left the hospital before treatment was instituted and returned two days later mth epidemic 
parotitis During the second hospital staj the stools remained as above and the patient 
complained of abdominal discomfort, fullness, anorexia No further cause for his symptoms 
could be demonstrated He was again taken home before treatment 

The incidence of intestinal paiasites is not high among oui hospital and 
dispensaiy population "While the stool examinations are not numerous, they 
include all patients with au} sjuiiptoms possibly caused by intestinal parasites 
In 112 cases paiasites ueie found m 6 3 pei cent Lamblia mtestinalis ivere 
found in 3 6 pei cent In tivo children theie was no evidence of intestinal 
disease In one case Lamblia could be considered the dnect cause of enter- 
itis and in another a most likely cause of indefinite abdominal distress 

The habitat of the Lamblia parasite is consideied to be in the duodenum 
and jejunum The active flagellate organism is found only in acute cases in 
which the stool has been rapidly passed through the intestines Lamblia 
mtestinalis oi Giardia must be consideied at times pathogenic in children 
The diagnosis is easily made by stool examinations 
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LABORATORY METHODS 


A I’RAClICAIj AILIHOD OP MAINTAIVING INDUOD 
POIAIA I'\IMUVIT\' 


I S ICajij. J[D, San Antomo Texas 


TT HAS been nn e\pcr)ence flint jn most iiistnnecs, «jth but a small per 
centnge of exceptions inducctl pollen toltrince is of onh brief duration, 
commcneing to diminish as earh ns tbc fifth or sixth dn\ following its pro 
duction, the diniiiiufion within a few wcels rcnthiiig the zero point as far 
a" protection of cliiiicnl a nine is conccined In communities where such pro 
teetion Ins to cover a poHmnfion season of oiilj n few wcel^’ diintion the 
attainment of the maximum dose at the onset of such pollination, with no 
further treatment mnj be cliiiienllj su/Ticient to hold samptonis in ahejanco 
In communities such as San Antonio with at least three pollens in the air for 
from four to ten months recurrence of sjmptonis is the rule within a few 
weeks after the cessation of pollen extract injcefions, and pioteotion must 
bo maintained 

The following method which is routine in ma office has prosed inaaiiablr 
successful in mnmtaining this protection nnd is recommended for use in cases 
whore the annual preseasolinl treatment is not practical or where protection 
has been feohnioalh difTieult to secure Ba this method treatment of anj 
pollen can be started at ana time of vcai Also the uneertaintv of reaching a 
siiffleientlj high protective preseasonni treatment dosage in succeeding a ears 
can be obviated It is assumed that the maMmiim protectiae dose has been 
reached, and all local reaction at the site of treatment injections to such dose 
has been obliterated It has alavnas been mv belief that as long ns such local 
reactions persist, dcsensitization, while often clmicalla satisfactory, is not com 
plete for such dosage If this maximum dose bo repeated everj six or seven 
dajs, protection remains nnd local reactions do not reappear If this interval 
be lengthened, local reactions reappear indicating a loss of tolerance The 
return of reactions under such circumstances calls for shortening the interval 
and temporarily reducing this dose In only a few instances have I been able 
to increase this interval beyond a week though I have one case clear for three 
years whose injections are given onlv every three weeks Patients can be 
easily taught and persuaded to give themselves such tieatment once a week 

I have seen no harm from this constant potion treatment, though I have 
no patient carried thus far over three years I have seen no indications that 
continuance of such injections for years longer w ill do any harm 

Received for publication Ma> 28 1927 
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This method can be modified to the advantage of i educing bulliy dosages 
and saving mateiial following the close of the pollination season by holding 
the protection by a weekly dose of one-tenth to one-fourth of the maximum 
protective dose, running up the tieatmeut a few weelis befoie the onset of 
the pollen season 


THE USE OP A RESISTANCE THERMOMETER FOR RECORDING THE 

BODY TEMPERATURE' 


By Burgess Gordon, M D , and E von Stanlev, B S , Philadelphia, Pa 


M easurement of the body temperature at mteiials of less than one houi 
is often desnable but raielj attempted because it is time consuming foi 
the muse and distuibmg to the patient The resistance theimometei, which 
has been used satisfactoiih at the Russel Sage Institute^ and bv Varrier- 
Jones in England," for measiiiing the deep bodj^ tempeiature by xectum, 
aftoids a means for obtaining a lecord of the tempeiatuie vitliout these ob- 
jections 

The essential paits of the theimometei aie 

(1) A coil of wire with a high temperatuie — coefiScieut of resistance 

(2) A Wheatstone bridge to measure the resistance of the coil 

(3) A millivoltmetei to indicate changes in potential acioss the budge 
The potential aeioss the budge obviously depends on the resistance of 
the coil, which in turn is a function of the tempeiature Bj’ calibrating the 
millivoltmeter diiectlv in degiees Fahrenheit this appaiatns becomes a pre- 
cision instrument for measuiement of temperature 

A commercial type, lecoiding, resistance thermonietei (Pig 1) vas modi- 
fied foi clinical use A bulb (the heat sensitive poition) was designed foi 
obtaining the lectal tempeiature This bulb (Pig 2) is a silver tube, 6 mm 
m diameter and 72 mm long, cont-aining a coil of nickel wire in the closed 
end The other end of the bulb is attached to a soft iiibber tube, 5 mm in 
diameter and 87 5 cm long, which cariies three stranded copper leads im- 
bedded in lubber These terminate m a connector block 

The temperatures indicated on the millivoltmeter (temperature range ex- 
tends from 85° up to 110° Pahienheit) aie recorded every 30 seconds on a 
special chart (Pig 1 C) The lag in recording does not exceed tu o seconds 
The vaiiations in the tempeiatuie may be lead within one-twentietli of a 
degree 

The leads from the leeoidmg pait of the instrument which connect with 
the bulb aie cairied in a secure flexible cable This is made in sections of 
convenient length foi leacliing the beds A simple adjustment balances out 
all lead lesistance so that the accuracy and sensitivity of the instrument is 

•From the Medical Service of Dr Thomas McCrae and the Department for Diseases of 
the Chest Jefferson Hospital Philadelphia, Pa 
KeceUed for publication March 18 1927 
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unaffected I)\ leiij^tli of leads or b\ local ti uipei ituic conditions at aiie 
point other than at the hnlh Poitabilitj has been seenred bj mounting the 
niachine on a board eqnipiied nith lugs, so that it maj be set up leadily on 
an} wall which has been prepaied to reccne the lugs 

After adjustment of the mstnnneut, which icqiiiies no special training, 
the recoidcr is put in motion A snppositorj, contaiiuiig etlijl aiiiinobenzoate 
(ITSPX) IS inseitcd in the icctum and in about one half honi the bulb is 



Fig 1 — Reconllng re latntic*' thcrmomrlfr Rhowing clock ^ork A indicator dial B 
chart O and printing apparatus P The temperature enle runs horlzonlnllj and Is read from 
left to rlghL The time scale runs \ rtiinlh and Is read up^^aId The t mpernture line Is a 
aeries of small dots 



Fig 2 — Section of bulb and cable assemblj Binding posts A 3 conductor cables B 
cement. O silver protecting tube D flexible rubber tubing E connection ferrule F senaltUe 

resistance coll G 
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passed beyond the anal sphinctoi The bulb may be letained m the normal 
rectum for periods up to twelve hours, usuallj^ without discomfort, for one 
or more days There is no danger of electrical shock since the thermometer 
operates on six volts 32 milliampeies 

The instrument has been found to be of value in accurately detennining 
temperature variations in eiiticallj ill patients and in those who have sudden 
fluctuations of temperature 

The Appir-itus "nas mnnufactui eel 1>\ the Bio^mi In'stiiiment Company Philadelphia 
through the cooperation of Mi W H Lukens 
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A SBIPLE METHOD OP KEEPING STERILE SERA AND FILTRATES 
DURING THE TEST PERIOD AND OP BOTTLING BY GRAVITY** 


By Joseph P Scott, D V M , Manhattan, Kansas 


T his method of holding and bottling steiile filtrates after passage through 
Mandlei filter candles vas det eloped at the Vaccine Laboratories of the 
Kansas Agiicrrltirral Experiment Station m order to provide a cheap, efBcient, 
and simple means of testing large amounts of such filtrates and of bottling 
them from the original container after passing various tests 

The complete apparatus is shown in Pig 2 It consists of a one gallon 
or two gallon EZ seal jar, a bottling top, two funnels, a filling tube, and an 
air filter 

In Pig 1, the apparatus is seen in part, all the parts here shown are 
attached together and placed on the gallon jar which is not shown The 
metal bottling top T is a casting from a mold of the ordinarj glass lid that 
comes with these oars Pour tubes of aaiious sizes are inserted in holes bored 
through this top The an tube a is a small bore tube which extends to vithiu 
an inch of the bottom of the lar vheu the top is in place and carries the an 
above the surface of the liqirid being bottled The filling tube B is a short 
large hore tube which is connected with the filter candle bj means of a large 
bore rubber tube 2 Tube C, the bottling tube, is of the same size as B and is 
connected avith filling funnel 3 bj means of a rubber tube The testing tube D 
IS a small tube connected with test funnel 4 bj means of two rubber tubes and 
a glass connecting tube 5 

The an filter 1 is a small glass tube filled avith absorbent cotton It filtei-s 
the air that is earned by tube A Rubber tube 2 is a short piece of heavj^ 


‘Contribution No 37 from the Veterinarj Department Kansas State Agricultural Ek- 
periment Station 

Tins method was dei eloped under the direction of Dr L W Goss Professor of Path- 
olog> Ohio State Unnersitj while he had charge of blackleg research at the Kansas Agii- 
cultural Expel inient Station 
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largo liorc lubhei tubing that blips casilj aiul liuiih o\ci the filling end o£ the 
filter candle FnnneK 1 and 4 are ahimiiiuin and a gloss tube passes tlirougli 
the neck of these funnels Ibis glass tube extends half ini doiin the bod\ 
of the funnel, and a suellmg on tlu. tube proionts it fiom slipping thiough 



Fig 1 — T boltUng lop I oir tubo r fklllng tube C bottlinc: tube J> te t tube 3 air 
filler i fllllne tube 3 bottling funnel 4 test funnel 



the neck of the funnel These funnels arc attached to the tubes 0 and D 
hy means of rubber tubing passing over the glass tube and the neck of the 
funnels The filling funnel 3 is connected diiectlj, the test funnel indirectly 
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by means of glass tube 5 -wbich enables the eas^ removal of this funnel after 
the test samples have been taken 

Before filtration of the mateiial, the jai, bottling top, and other jiarts are 
assembled — all free ends are wrapped in separate pieces of papei — and the 
whole bottling jar is sterilized nndei at least fifteen pounds pressure for one 
hour Following this steiilization the bottles are cooled, and filling tube 2 
is slipped ovei the filling end of the filter candle The material is then 
forced through the candle bv pressure As soon as the container is filled, 



Fig 3 — T, bottling top A all tube B filling tube C bottling tube D test tube 1 
air filter 2 filling tube clamped 3 bottling funnel tm'Ii spiing clamp / glass tube joint 
clamped S, mental iveights 9 wooden tripod 10, gallon jai II 500 mil serum bottle 12, 
filter bottles is bottle box 


tube 2 IS clamped oft and slipped from the filter caudle All tubes are 
clamped uith spring or screw clamps, and the jar is inverted on stand 9, 
Fig 2 

Fig 2 shows the iinerted jar 10 and the test heuig run from test funnel 
4 into sample bottle 6 The stand 9 is a wooden tripod in which a circular 
notch has been cut, this notch serves to catch the neck of the jar Weights 8 
are placed on the back of the stand to balance the weight of the filling jar 
In this figure the paper has been removed from test funnel 4 and a sample of 
filtrate is being taken off into test bottle 6 Two test bottles are taken from 
each jar 7, one culture flask test is also inoculated from each jar After 
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tAkiiJg' nil ncccssni'j siiiiplts test tuinicl 4 is discomiected at the glass tube 
5, and the filtiato is then held m the Jtc bo\ until the stenlitj tests base 
been made The sttiiliti tests me iiinde on glucose broth, tno fermentation 
tubes beint, inotnlnted fiom eith test bottli These tubes and tbe culture 
flash are inenbnud foi seien dais and if thci jiioie sterile, the filtrate is 
then bottled into ajiproiiriati serum bottles tbiougb bottling funnel 3 

Before bottling, the bottles iie placed in a metal box hasing a tight lid, 
the bottles arc placed nioulb doiiii on scifril lasers of cheese cloth or muslin 
iihich coiers the bottom of the box the boxes are then steiilized for at 
least one hour at fifteen pounds steam piessure 

Fig J shons the process ot bottling Air filtei 1 is shonn after the 
remonl of its papei coicr and elniiip This sllous the free passage of the 
filtrate through filling funnel 5 The filtrate is seen passing into a 500 mil 
scrum bottle 11 \fter hung filled tin si bottles ate corked 12 and later tbe 
scaling ttax is added ind the labels are placed on the bottles 

This method has been used to put up all kinds of liquid aacLines and 
giies a sen coincnicnt ua\ of remoiuig samples and holding the bulk of 
the xaccinc until tlic appiopiiate tests hate been made It could also be 
used to retain and distribute speciil culture media trbicli cannot be sub 
jeeted to sterilization In heat 

The graxilj method is simpler and more eeononntal than the old syphon 
method nhicli rcqiiiiis fiom 5 to 10 finus the amount ot lubber tubing 


A SIMPLB noon FOR USE WITH BINOCULVR MICROSCOPES* 


Ba H W Wade M D Culios Leper CoLONi P I 


O P REGENT jcin-s attention has been paid the fatigue and eonsequent 
reduction of cfiicienca nnohed in jnolonged use of the microscope It 
can hardlj be gainsaid that microscope fatigue is important, xarjing m de 
gree luth indnidual susteptibilita but probablj afTecting most workers to 
some extent and some norlcis xerj mnrkedh Theicfore anj practicable 
measure for its reduction is of xaluc 

The binoBular microscope is decidedh supeiior to the monocular instru 
ment m important fcatiues for the ejes aic emplojed equallj, the light 
leaching each eje is of reduced mtensitx, and the effort inaohed in inhibiting 
impressions other than those from the mieroseopio field is greatlj reduced 
This last factoi is, howeaer, by no means eliminated for a eonsideiablc 
amount of extraneous light still reaches the exes fiom bexond the field of 
the ocular nm To the irriter at least this light seems conspitiious, and m 
bright iveathcr it is decidedly annoying 

The binocular mieioseope actually aggiaxates one fatigue factoi, that 

, SX-om the pathological bcctlon Cullon Ia»Dflr Colon! Philippine Health Sen Ice Pub 
llshea with the permission of the Director of Health 
Keceived for publication Marcli 21 10^ 



84 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


of posture, as is pointed out b 3 Exton^ m describing an apparatus m which 
the microscopic field is examined indirectly by means of a projected image 
This aggraxation is due to the necessitj*- of holding the head continually in a 
inoie precisely orientated position than is zequired in monocular work 

Piimarily to eliminate the incidental extraneous bght, I applied a simple 
hood to a binocular ejmpiece used in this laboiatory This hood has been 
used for several months with marked satisfaction, for besides practically 
eliminating this annoyance it has othei advantages not anticipated, the most 
1 aluable of which concerns posture fatigue 




Fig 2 — Hood In position for use 

The hood, which is luexpensive and simple to construct, is adaptable to 
various makes of the moie usual tjpe of binocular apparatus used with 
single objectives, except, perhaps, uhen these aie fitted with shutters undei 
the oculais Though the pattern heie shown (Fig 1) is for a binocular eye- 
piece attachment, only minor changes aie necessarj^ to adapt it to the usual 
bmoeulai tube 

CONSTRUCTION 

— 1 A strip of thick cardboard (book-binders’ board, or oidi- 
are^plaeed built up as required), % by 11 to 12 inches and as thick as 

In this figure'^P pi ism case 2 A piece of hard, stiff fiber- 

filtrate IS being ^ “Piberstok” filing envelope, but a slightly 

ach jar 7 one|‘’ould perhaps be preferable 3 Black texiderm or other 
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siiiiilnr w liter proofed book biiidois^ materia!, soinoiiliat more tlnn one square 
foot 4 Cross section papoi (a eoinenience) 

raocEDUitc 

1 b'jt the strip of binder s board as a collar neatlj about the prism 
case, flush up against the projeeting top Cut to pciniit bending at corners 
and elsewhert as needed for the ciined ends Thin down at the ends if the 
projection js less thue than clsewheic, as in the apparatus at hand Fix 
tcmporarilj in place with sticl ers 

2 Cut from lieaii paper a pattern of the genoial fonii shown in the 
diagram (Figl) If for the icgulai binocular microscope tube it will prob 
iiblj need be of greater height IIciui cross section papei of inch scale is 
conaenient for this Jlodifi to fit the niicroscope and the head and face 
The angle at x is detennined bi the anioiiiit of flnie desired The slots for 
the sliding plates that cairi the oculars aie best cut aftei this is done Thej 
should be large enough to allow tor turning in the coiering material 

3 Cut the fiber board to the (orrected pattciu and with a strong ad 
liesne affix to the collai still on the inurostope U hen flrnih sot, remoie 
and laa flat, entting the collni where neeessaii for this 

4 Cut two pieces of the eoieiiiig inaterinl fo allow for turning m, one 
should bo about y_ inch laigei than the jiattern except at the bottom edge 
where the excess should be iiearh an iiitli to coier the inner surface of the 
collar The other is out to the jiattern, or a tiifle scant except at the bottom 
where it is mereh to abut on the collar 

5 Assemble, using liberalh a good libran paste or othei adhesne that 
does not drj rapidh Apph the oiitei (laiger) eosering piece to the flbei 
board base, rubbing thoronghh into contact Tiiin in the margin, clipping 
and damping or goring where required Cut the material through the slots 
as indicated bj dotted lines in Pig 1 and caiefulh turn in the narrow margin 
then asailablc Applj the lining without cutting the slots 

C After pressuig under a weight until good adhesion is obtained but 
while the whole is still daiiiji and flexible fit to the microscope Pii-st, how 
e\er, slit the lining longitudinnllj o\er the slots and after trial trim out 
in such a waj that light is excluded Alould the sides to fit the face Allow 
to drj in place, to insure that the farther (forehead) margin of the top be 
flat, this maj be clamped between two ordinal j glass slides held by clips 

7 The hood shown in Fig 2 is held m place bj an encii cling tape (as 
a shoestring, here shown white foi demonstration), which insures firm con 
tact Other methods are possible A slight modification of arrangement is 
required for the regular binocular tube 

Use of the hood described is advantageous in seveial respects If prop 
erly fitted to the nsei it eliminates incidental light almost completelj This 
not only minimizes fatigue of the retina but permits restful relaxation of the 
muscles of the ej elids, which automaticallj contract in consequence of such 
light There being no conflicting light, the microscopic image stands out 
with greater crispness and apparent definition Concentration on the work 
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in hand is facilitated by elimination of visual peiception of movements in 
the loom about one An impoitant featuie is that the shield automatically 
maintains proper oiientation of the head, this and the support obtained by 
even light contact of the forehead with it markedly lelieve fatigue of the 
muscles of the neck Adjustment of interpupillary distance is inteifeied 
with seaieely at all 
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SIMPLE SEAL FOR BLOOD COUNTING PIPETTES'- 


By Robert C Schleussner, M D , New York, N Y 


I P A SHORT length of the lubbei tubing used with blood counting pipettes 
IS tied at one end and the open end is slipped ovei the bioad extiemity of 
a filled pipette, it will be found that the air in the improvised cap expels the 
liquid as the cap is pushed into place For the cap to function coirectly it is 
necessaiy that there be some wa^ of alloiving the air in the cap to escape as 
the cap IS pushed down over the end of the pipette This is easilj pi ended bi 



adapting the dropping de\ice of the old stAle ]\Iohi buiette to our present 
needs 

The accompanying diagram shows the device A short length of glass 
rod IS slipped into a hit of lubber tubing about one and a half inches long 
The rubber tubing should be of a diametei sufdcient to fit veiy snugly over 
the end of the pipette, while the glass rod should be of a diameter sufficient to 
slightly distend the rubber tubing 

The device is used in the foUowmg fashion After the blood has been 
sucked into the pipette in the usual fashion and the usual diluent added, the 
lubbei tubing used for suction is removed while keeping one finger over the 
tip of the pipette to prevent leakage With the pipette in the one hand, finger 
ovei the tip, the othei hand slips the sealing device over the broad end of the 
pipette As the rubber tubing is forced ovei the end, pressure is made over 

^om the Lenox Hill Hospital Medical Service of Dr O Schv erdtfeger 
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the glass rod in tlic tubing This produces a minute air channel between 
rubber and glass and allows au to escape ns the tubing i 3 pushed securely 
into place Now that the tubing is iii plaee tiie pressure about the glass rod 
IS lelcnscd and the rubbti tubing cl imps down around the glass making au 
airtight joint No mattei which wnj the pipette is tilted no fluid will run 
out Where the filled inpettt is to be carried about in a bag, it is advisable 
to fix a seal ovci the pointed end as well as ovei the blunt end 

The sealing devito mav also be incoiporated in the tube used for suction, 
but 111 that case attention is divided between making the piopcr suction and 
apphing tlic propel picssiirc around the glass rod The use of the seal as a 
separate ntTan is the simpler airangemonf 

The smiplicitv and the elicapiiess of the device described are evident It 
can be manufactured in a few moments The seciet of its success lies in the 
proper adjiLstmeiit of glass rod and tube but this is qiiicMj learned after a 
few trials 


A NI W SIAM) \Un hOH Till \ V\ DEN HERGU TEST 

I3\ B W Kh\\I\ MI) \M> I' II Vovil" bfc> I'T WviNE, Ind 

I N JiAliING the mdiuct ^ an den Leigh tost for bilirubin m blood, the 
ideal standard is an alcoholic oi chlorofonn solution of bilirubin Since 
tills IS not obtainable an etlitreal solution of non ammonium alum was sug 
tested, of a strength equivalent to 5 paits per million of bilirubin, as an 
artificial standard 

There arc scvcinl objectionable fcntuios to this standard 
1 The color of the ethcical iron solution and the azo bilirubin color do 
not match and the comparison must be for depth of color rather than of 
matching colors 

2 As the iron standard is an ethereal solution and therefore quite volatile 
It must be handled carefully and the comparison made quickh, otherwise 
evaporation of the ether will change the strength of the standard 

3 The standard solution must be made up each time the test is made 
Vail den Bcrgh later suggested* an aqueous solution of cobalt sulphate 
as being stable and satisiactoiv While the cobalt standard overcomes the 
lust two objections of the non stondaid it still has the objectionable feature 
that the colors are not identical and that the compansou must be also bv 
depth of color In our laboratorv we have been using with satisfaction, a new 

artificial standard, using our regular potassium permanganate as a stock 

N 

solution We find that 07 cc of the peimanganate diluted to 50 c c 
with distilled water, gives a color identical with the azo bilirubin solution 
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and IS equivalent to 5 parts pei million of biliinbin, as compared to tlie iron 
standard 

N 

Objection mai be made that this solution,-^- peimanganate, should be 

standardized frequently This objection, bou ever, bolds also foi both the 

N 

lion and cobalt standards One of the advantages of the potassium per- 
manganate solution IS that it is a standaid solution common to all laboia- 
tories and must be kept standardized for other tests 

N N 

Caie must be taken in making • peimanganate solutions pei- 
manganate solutions should be made and let stand a month to ripen before 
being standardized Aftei a month, the top solution should be syphoned off, 
discarding the last two inches The sj'phoned solution may then be stand- 
ardized in the usual way and mil be found to be very stable, no appieciable 
change occurring under four months Treadwell and HalP state their per- 
manganate lost only 1 7 per cent in eight months Our own solution lost 
10 per cent in twelve months This vaiiable is a negligible factor consider- 
ing the small amounts used in the tests, but maj' be lemedied by restandardi- 
zation The permanganate solution should be kept tightly eoiked, free from 
reducing vapors and in a dark bottle 
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CLINICAL AND EXPERIMENTAL 

ERYSIPELAS Erj’sipelas Observations on tUc Etiology and Treatment "wltb Ery 
sipclas Antistreptococcic Bcrnin Eltkhaug K E J*>ur Ani "Med Assn , Ma> 8, 
I92G, IxxxM, 3411 

In this paper further oaperimtutnl CMdencc is adianfcd to pro\o that the ctiologie 
agent m cn'^tpclas jb a •ipecihc t\j)L of ‘?treptoeoecus hemoj^ticus and that the scrum 
produced mth this *4pcciric t'pe of imrrooigani m po»4S<.sses virj marked curative proper 
tics Tthen ndmmistcrcd carJ;^ in the Jj eaic 

Clinical trials m sixii mol rnt«H \erc cn-ws of crvsipclas have demonstrated that 
mtramu cular injection of cri'sijKlas anti trcptociecic M7ruiti in amounts of 100 cc of 
the unconceiitTntcd and from lo to 20 e e of the concentrated serum when ndmimstcrcd 
dunng the first three daja of the di‘‘in c enu cs n prompt amchoration of toxic depression 
a critical fall vn temperature and pul e rate prompt fading of the erjsipclatous lesion 
and rapid absorption of the bkh'< and odcnia within the ofTocted areas 

In late cases of cnsipolns the n«uU of «crum thernpy is strikingly favorable in 
amcboratin" the general toxic depiv«ai us nlfhnugh rofeatod injections of serum mav be 
ncces arr completolr to noutmiirc the cir ulfltmg f«xin /n the patient s blood PoUowing 
each injection of the serum there »«! noted a critical dn p in temperature and pulso to 
within normal limits as soon as from twdio to tightcen hours after the injection of the 
scrum, the snaptoms may qtiicllj return and a s«cond dose mar bo necessary to bring 
about a complete pccorcra 

Bj means of a «km to«t do«;c of to\m injected mtrndcmmlly and simuUaneouslj wth 
the intramuscular tlionpoutic do c it i>i po <111*10 tj ob«cnc wljothor complete neutralization 
of the circulating toxins is accompli hcl or whether nn inadequate dose of aeruro. vras 
ndmimstcrod the patient to accompli h the cure of the di case 

It 13 too cailv to state whether the serum la purclv antitoxic in nature Its influence 
on the rate of Tecurrcnco of onsipclns in patients having frequent attacks of the disease 
IS also of great intore t and will be atudicd further It is hoped that annojing attacks of 
fcrum sickness follovnng the n lmini«itrntion of large do<ic<i of antistreptococcic scrum will 
be less sctctc and fewer when the refined globului pivum is \isod 

BLOOD CAEcrOM Pathologic Variations in the Senun Calcium, Percival O H and 
Steward C P Quart Jour Med April 192b 23*5 

Using the method of Kmmcr and Tisdnll for the estimation of calcium in the blood 
serum the normal range was found to be 9 4 to 9 9 mg calcium per 100 cc serum In 
four cases, parathvToid admmistmtion raised the serum calcium to a leiel above the 
normal and maintained it until the drug was withheld In throe further ca>:es the serum 
calcium was raised by parathrroid administration but fell to subnormal values while the 
drag was still being given In two eases parathyroid administration was without effect 
In certain cases the effect of the parathxroid was augmented b> giimg calcium salts in 
one case however even combined paratbvroid and cnlcium administration was without 
effect 

In a case of tetania parathyrtopma parathiioid gn cu oier a prolonged period 
faded to influence the verv low scrum calcium value "When however calcium cblondo 
was given m addition to parathyroid the serum calcium while not xenclung the normal 
k\oI rose congidorably 
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The administi ation of calcium salts alone bj the mouth failed to produce any in 
crease in the serum calcium in two cases in which the initial value iias normal In tiio 
other cases in uliich a rise was obtained, the initial value was lou 

In three different types of endociine deficiency no effect on the serum calcium 
iihicli could be directly attributed to the administration of the deficient hormone was noted 

The effect of ketosis on the serum calcium was followed in cases of diabetes melli 
tus, and in cases of epilepsj in which the condition was induced by dietary measures In 
the presence of ketosis the serum calcium was found to be subnormal except during the 
first days of the condition, when a high calcium was found Ho constant relationship 
between the amount of serum calcium and the occuirenee of fits was obseried in the case 
of epileptics 

A table of seium calcium lalues in laiions disordei-s is gnen Normal lalues haie 
been found in chronic ulcerative conditions, while in three eases of lupus erythematosus the 
value IS distinctly subnormal 

PEOSTATIC HTPEETEOPHY Examination of the Blood in Hypertrophy of the Pros 

tate, Bouet, O , and Eskelund, V Hospitalstend, Copenhagen, April, 1926, Ixiv, 

351 

In the -judgment of the authois no gieat importaiicc can be attached to examination 
of the blood as a means for the diagnosis of simple hypertrophy of the prostate gland, 
since in this affection alteiations in blood are described as in general too slight in degree 
to permit of their accurate deteimination in instances m which figures which be outside 
of normal limits are actually encountered 

Matenal employed by the authors in their search for a positive method of differential 
diagnosis between cancer and hj'xiertrophy of the piostate gland is declared to have in 
eluded only doubtful cases of the former, while in eight out of twenty four cases of the 
latter a condition of InTieosinophilia (under 2 per cent) was discovered In view of the 
fact that other ini estigators have noted hypeosinophilins below 0 5 per cent, however, the 
authors regard it as inex-pedient to attempt to base a diagnosis of cancer of the prostate 
gland upon eiidence afforded bi an hj'peosinophilic blood pictuie 

FEVEE Distribution of Water and Salts in the Human Organs During Fever, Pribram, 
E Arch Path and Lab Med, Tuh, 1926, ii, 32 

All Imng human cells are verj rich in water, the distribution of the water in the 
cell contents being dependent upon tlie mutual solubility of their constituents which, in 
turn, depends upon the character of the colloids, and the amount and character of the 
crystalloids dissolved in the watei 

During fever the human organism is in a state of tliirst This state of thirst is 
caused by a change of the distribution of water in the organism The parenchymatous 
organa absorb more water owing to their contents of protein The causes of the increased 
demand of water by the parenchymatous organs aie of physiochemical nature The rise 
of the temperature, the breaking dowm of proteins and the change of the chemical leaction 
of the blood (inciease of hjdroxyl ions) all produce the same effect, an increased facultj 
of the cell colloids to imbibe water 

Proteins take up more water if the temperature rises from 37° C to 40° C Organs 
not so rich in proteins (the skin, the mucous membranes, the subcutaneous tissue) and the 
muscles lose water, supplying the inner organs with water The delivery of water bj the 
muscles maj be e-vplained by an exchange of their potassium salts for sodium salts 
There is an increase of the quantity of potassium phosphate in the urine and a decrease 
of sodium chloride The origin of the potassium salts is doubtless the muscle tissue This 
tissue has the faculty of imbibmg more water in the presence of potassium salts than in 
the presence of sodium salts The loss of water bv the skin, the mucous membranes and 
the subcutaneous tissue cannot be explained in a similar manner, but recent articles make 
it probable that there the nervous (parasympathetic system) exerts a regulaling influence 
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aLYOOSUKIA NondialcUc Olycosnrll John H J Lmlocrinology, ilorcli April, 19^6, 

X, No 2, 115 

Etglit ca*K:s of Jiontlinbttic gl)co urm lm\o bttu ob’«or\ecl o^cr periods ranging from 
two to clc\en >cars, during ^Ineh time the patients have not Imd diabetes 

The 0 patients haio Jnd a luU diet throughout tlie periods that they Jiavc been 
under obser\atioii 

The ages of the c patients ranged from two and one half to fort\ four jears at the 
time the glycosuria was di co\orod 

The litcraturo on nondiabetic ghcosurtu includes reports of eases for varying periods 
up to thirty five ^oars, throughout ulnch a normal status was maintained 

The highest daily c.\crction of ugar in the ciscs reported in the literature was 50 
gni per day 

Ob<ter\ation3 of nondiabetic gheo urm shnw that it is an innocent anomaly requiring 
no ristriction of diet or other treatment 

The importance of repeated examinations in eases of ghcosuria which is supposed to 
be nondiabetic in character is emphasized as is the nccc it\ of glucose tolerance tests, m 
order to make sure tliat the ghcosuna is not due to diabetic or a prodiabetie condition 


LABORATORY TECHNIC 

ALDEHYDES TEST FOR A New Bcagent for Etbyllc Propylic and Allyllc Aide 
hydes Sanchez J A. boinnnu Med Vpril ] Iti.i) i, t*40 

Preparation of reagent The reagent i prepared by di solnnj, 50 centigrams of 

pipcrrazmc in 10 cc of a 1 per cent “olution ol nitropni siatc of soda 'NMien small 
amounts of ctinlie, prupAlic and nIUlic aldehydes arc added to this reagent a beautiful 
indigo bluo color which is rcadiU diffusible in water but which is somewhat modified by 
tlio action of lieat is produced 

Recognition of ctliaiml in ordinaiy ctlier Ten cc of other are placed m a test 

tube, 1 c c of the reagent is added the tube is Imkcn and it the ether contains traces of 

ethannl an aqueous «tritum cf a de<p indigo blue color will appear 

R<.cognition of cth%I alcohol in chloroform Twent\ drops of sulphunc acid and 
0 01 gni dicliromatc of potu h m powdered form are added to 2 or 3 c c of chloroform, 

the to t tube wlueh contains the iiiivluie ij> shaken a rubber cap which is provided with 

a flexible rubber tube witli two elbows is fitted o\cr the opening of the test tube, the 
latter is heated, and the vapor is collected in a sii-ond test tube whicli contains 1 or » 

Cc water and winch is cooled b' immersion in water On addition to the distillate of a 

few drops of the reagent, if the chloroform contains alcohol, an mdigo blue color will bo 
obtained. 

Recognition of ethyl alcohol lu dilute solution Fne cc dilute solution arc placed 
in a flask twtntv drops of 11 SO and o cc of 5 per cent solution of dichromate of 
potash are added, the flask is set aside for a period of five minutes, the mixture is then 
distilled, and the vapor is collected m a tube which 1ms been properly cooled and which 
contains lee distilled water Mlicn treated with tho reagent tJio fluid winch results from 
condensation will exhibit a deep blue tint which will di appear under the influence of heat 
Recognition of the oxyoth^lic group (HOC) From o to 10 centigrams of the 
substance intended for examination, 5 cc of sulphuric acid (1 1) and See of 5 per cent 
solution of dichromate of potash are introduced into a retort, which is set aside for ten 
minutes after winch the mixture is distilled and the vapor is collected in a cooled tube 
containing l cc distilled water ‘When 1 cc of the reagent is added to a portion of 
the condensed fluid an indigo blue color winch indicates the pre'<enc 0 of ethanal m produceil 
Recognition of lactic acid I/actic acid or lactates are placed in a retort to which 
a rubber cap aqd tube similar to those above described are fitted, a few c c sulphuric acid 
in a dilution of 50 per cent are added, the mixture is distilled until tho fluid begins to 
STOW dark, and tho vapor is collected m the usual manner Here the distillate reveals 
a clear indigo bluo tint 
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HISTOCYTE STAIN Note on the Staining of the Histocytes of the Peritoneum hy the 
Method of Del Eio Hortega, Corria, C, Eamlrez, M, and Bianchl, A En Soc 
Argentina de Biol, Buenos Aires, December, 1925, i, 774 

In the course of their examination of the origin and function of the different cells 
of the reticulo endothelial system the authors found it necessary to estabbsh some method 
of morphologic control of the ntal staining realized, and they did this successfully by the 
ammoniacal silver carbonate method of Eio Hortega To use this method in the peritoneum 
as in anj other class of membranes, subcutaneous cellular tissue, etc , the following rules may 
be foUoued 

(1) Spread the membrane on a cover glass and cut it so its edges extend a little 
beyond the cover glass, holding the latter with the lingers by two of its comers (2) 
Leave it exposed to the air long enough for moderate drying and fix it with 5 per cent 
formol for an hour at least (3) Cut the membrane in small fragments, it is already 
firm enough to be handled easil) (4) After having washed it in distilled water pass it 
through the ammomacal siher carbonate solution prepared according to Eio Hortega ’s direc 
tions for one to several minutes according to the conditions, sometimes a few seconds are 
enough (5) Seduce it in formol, 1 or 2 per cent (6) Bathe in gold chlorid solution 
1 500 (7) Bix in 5 per cent sodium lijposulphite solution (8) IVash and mount 

When material is used that has pieviouslj been subiected to vital staining the images 
are superimposed, and when the staining is done rapidlj multiple anastomoses of the 
Instoej'tic elements can be seen when they are in repose and when tliey enter into mac 
rophagic activity thej can be seen dei eloping into round forms In the peritoneum that 
has not been irritated or subjected to vital staining the classical pictures of clasmatocytes 
can be seen clearly in their different morphologic forms, they are particularlv abundant in 
the immediate neighborhood of the blood vessels 

To stain the capillarv reticular fibers and the intracellular fibrils the same teclmic 
used by Eio Hortega for connective tissue can be used, except tint the tissue is not fixed 
so mucli The steps are 

(1) Very brief fixation, two to five hours, cut in frozen sections, (2) Washing in 
distilled water, (3) Hot silver carbonate until the edges are grayish, (4) Eapid washing 
in distilled water, (5) Reduction in formol 1 per cent or more, (G) Gold chlond 1 500, 
(7) 5 per cent sodium hjposulphite Wash and mount 

SPIROCHETES, CtJIiTTJEE OP Cultural Methods for Increasing the Number of Spiro 
chetae Pallidae in Presh Syphilitic Tissue, Shaffer, L W Arch Path and Lab 
Med , July, 192G, ii. No 1, 50 

Simple aerobic incubation of tissue coutaming Spiiocheta pallida if in blochs of 
sufficient size, results in a marked increase in the number of spirochetes, as shown in sec 
tions stained by the Levaditi method 

Their occurrence in almost solid clumps is sometimes most convincing proof of cultural 
growth in situ These organisms have been shown to be pathogemc when reinoculated into 
rabbits five days after excision of the tissue 

More refined methods of culture (anaerobically in liorse serum, etc ) offer no ad 
vantages over simple aerobic incubation in situ in the ongmal tissue When the tissue is 
planted in a medium the demonstration of Spirocheta pallida in the surrounding medium 
affords a rapid method of checkmg the findings that may be expected in the tissue 

Spiroetetes were demonstrated in fresh tissue when incubated for periods as long as 
seventy eight days 

The growth of spirochetes inoculated into freshly excised normal tissue does not ex 
tend rapidly throughout the tissue but tends to remam localized to the point of inoculation 
In testicular tissue Spirocheta palbda grows by preference in the interstitial rather than 
in the parenchymatous portion Renal tissue does not seem to be a suitable medium for 
its growth 

Transplantation of suspected tissue into the abdominal wall of rabbits affords a 
method of anaerobic incubation wliich combats the contammation otherwise almost inevitable 
After an initial increase in the number of organisms, there was a decrease, followed b> 
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tlicir complcto di-jftppcaninco from tlio ti sues by the end of fifteen days Tina dunmution 
lasts throiifili the tirontrono dn^ penod, but by tlio end of tiurty da}s tho orgamsnis 
had returned m great numbers Tins interval corresponds to tho primary incubation period 
for mbbits Tho fate of the spirochofos in tho interim is conjectural 

The method of choice for incwbatioa in tho appbcafien of theso findings to tho 
pathologic diagnosis of *!j*philJ3 remains to be dctermnicd Simple aerobic incubation and 
transplantation into mbbita seems worthy of trial 


filOKETTSIAE Rickettsiae and Disease Cowdry E V Arch Path and Lab iTcd , 
July, an2G, 11 , No 1, 50 

This paper of twenty five pages is a comprehensive summary of our present knowledge 
of rickottsmo and their relation to di ease 

A bibliography of seven pages lists all tho articles of importance on the subject 
The paper docs not lend itself to fsati'ifactorj condensation and should be read in 
tlie original Its scope is indicated In tht following summarj 
Historical introduction 
General properties of rickott^iae 
Distinction between rickcttsiae and cell granules 
Criteria for tho identification of ncKottsiao 
Comparison of rickctt^siat with the o called “sjmibionts ’ 

Distribution of rickcttsiao in arthropods 
Cla sification of nckcttsiac 

Tho pathogcnicit) of rickettsme and reservoir of infection 
Status of tho different ritXctt nl spccio« 

Polatioa of rjckcltsiac to •pocific diseases 

Disoa OS uador suspicion of being caused bj nckcttsiac 

Summary 

Bibliography 

UHEA a IVUcro Jfethod for Colorimetric Detencinatloo of the Presence of Drea In 
Blood and IJ'rine Cuffi XT Rev hied Borcclona hfarch, 1D20 >, 228 

Reagents 

Trichloracetic acid 20 per cent. 

Ncsslcr's Solution (Polin’s fominln) 

Ureaso solution 5 gm of ntwij pulverized soja bean arc placed in a mortar and 
shaken with alcohol for ten minutes, aud then filtered 

Standard tJrca Solution 0 04 gm pore urea dissolved in 100 c c of distilled water 
This solution maj be protected with a lover of toluol 

Tcchmc Into n test tube free from ammoiua and from mercury (washed with 
nitnc acid and distilled water) are placed 03 cc of oxnlated blood or of nnne (in dilution 
of 1 to 100) and 0 3 c c of the solution of urea^te, while 0 3 c c of tho solution of urea 
(0 04 per 100) and 03 cc of the solution of urease are introduced into n second tube 
which has been previously prepared in the manner already indicated Both tubes are next 
left for fifteen minutes in the autoclave at 37 C or five minutes in a water bath at 50 C 
Tho tubes are then removed from the autoclave 12 cc of water and 06 cc of trichlor 
acetic acid are added, the contents are well shaken the tubes are set aside for ten minutes, 
and the fluid in each is filtered and wo hed with hydrochloric acid (Berzelius) until a clear 
filtrate appears Seven tenths of a c c of the latter are introduced into test tubes which 
have been washed and dned, and 8 cc of water and 4 cc of Nessler’s solution diluted 
with equal parts of distilled water are added The colors are now compared with tho 
colonmeter 

Calculabon The reading of tho standard w multiplied by 0 4 and the product divided 
hy the reading of the unknown The result represents the milligrams of urea. 

For urine the result is multiplied by 100 as it is examined in a 1 100 Mution 
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DIABETES Bespiratory Quotient Curves in Diagnosis of DiaLetes, Petty, O H , and 
Stoner, W H Am Jour Med Sc , June, 1026, clvxi. No 6, S42 

The authors bolieie that if the now genenlh accepted definition of diabetes mellitus — 
more than temporal ily impaired sugar burning capacitj — be accepted, if in a given case, 
definite impairment of sugar burning capacity be demonstiated by abnormally low fasting 
respiratory quotient and abnormally small rise in respiratory quotient after a dextrose meal 
— then diabetes mellitus exists, iihether the blood dextrose curie be conientionally diabetic 
or nondiabetic 

Respiratory quotient studies, before, and cieiy half houi for three hours after, the ad 
ministration by mouth of 1 75 gm of dextrose per kilogram body weight, are a direct index 
of the normality or abnormality of the sugar burning mechanism 

By such respiratory quotient cuiies absolute diffeientiation may be made between 
diabetes mellitus and renal glycosuna, and diabetes mellitus may be diagnosed earlier than 
by the usual glucose tolerance test 

A number of cases, whose blood sugar rose aboie ISO mg per 100 cc blood and re 
turned to normal in less than three hours, were shown bi respiratory quotient curves, to be 
definitely diabetic 

PDEBPERAJi DISEASES Concerning the Significance of the Changes in the Colloidal 
Plasma Structures in Septic Puerperal Diseases, Toth, A Arch f &y nak , Teb 3, 
1926, cxvMi, 729 

Studies of the albumin globulin fiactions thus summarized 

Organic bodies m an inflammatory focus split from largo molecules into smaller ones 
The molai concentration incieases, and hypertonia occurs The disintegration of the organic 
bodies produces acid substances, increasing the In drogen ion concentration in the inflamed 
region This process is opposed by another which continually foims the albumin molecules 
into larger complexes, until finally they are precipitated The organization of these pre 
cipitated masses forms a tissue to replace that whoso destiuction initiated the whole process 
The pictuie piesented by a septic patient at different stages in the course of the dis 
ease depends upon the intei action of the two processes at the gnen moment This inter 
action between injury and defense pioduces a resultant, the direction of which is determined 
by numerous factois 

LEPROSY Serologic Analysis of Lepers’ Sera, Schobl, 0 , and Ramirez, J Philippine 
Jour Sc , March, 1926, xxix, SOfl 

Ninety two lepers were examined seiologicalh witli the view to deciding certam doubt 
ful points 111 the seiology of leprosy The question of complement and natural hemolysin 
content in lepers’ scia toward guinea pig, sheep, goat, and rabbit red cells was investigated 
The content of heraohtic complement and its keeping quality in the lepers’ sera weie stud 
led, antisheep and antimonkey immune hemolysin haiang been used in these tests 

Slight individual differences wcie found to exist in lepers’ seia and in normal human 
sera alike as to content of iiatuial hemolysins and complcnicnt, but no distinct quantitative 
diffeienccs were found between the seia of Icpcis and those of noiaiial persons The amount 
of hemolytic compleiiioiit in the Icpcis’ seia was found to bo the same as that in the sera of 
nonlepers and is subject to indiiadual xaiiations 

As to the keeping qualities of the natuial liemolytic complement, it was found that, in 
propoition to the original titei, the complement decreased piactically at the same rate in the 
sera of lepers as it did in the seia of noi-mal indiMduals 

OCCULT BLOOD Vegetable Marrow as a Cause of Positive Benzidine Tests in the Stools 
of Diabetic Patients, Massee, J C Jour Am Med Assn , Aug 7, 1926, Ixxxvii, 409 

Marrow was found to gate a positne reaction 



The Journal of 
Laboratory and Clinical 
Medicine 


^ or \IU M I or 1-^ Ml) (liToiiu I'lJ? 


No 1 


Editor in Chief WARREN T VAUGHAN, MD 

h) hmoti ! \ a 


r\l^ } hiTORfl 


Devnis I- 7^ckson MI) 
pADi 0 JO) in MI) 

T J R AftriFoD MU 

c MI) 

IjERAld B Mr) n Ml) 

\ iCTor C etn I »i U 
Rus^Err I I{ w» \ M I) 
Joirv V Ivor Mrr M D 
RonEPT MP 

A PAPI FT Hit id M D 

De.\s Lf'U'. Af 1 ) 

OroroF B IlFirsM M )) 

IlArOLt) D Cs^for M 1) 


Cincinnati 
L os Anoeles 
ToroNTO 
RociiiSteu Minn 
( oron-^DO Springs 
Clmel,vnp 
Rosedmj* I-uvs 
Piiimdelpuia 
A ll 4\Tic City N" J 
Mvnila P I 
Baltiuorb 
Ne'v Oplzans 
Rocuestep, Minn 


OfUcUl Orcan of the American Sociel> of Clinical Palhologlata 


Contents of this Journal Cqp> right I® 
Entered at the lost Olhtt 


ijx Ti ' il05b> Companj— All Rights Reserved 
oi J/iul3 Mu as Second Class Matter 


EDITORIALS 


bunhghl 

T he Tuscaiora Indians ttll ns tliat thus thousand seu-s ago the onlj com 
foi-tablc jilace in tlio uunerst u is tiie uoiJd iboie t]ie clouds In this 
legion the Uoiids tluinschi-s ucri, tin, dom or soil I'he itniosjihere uas al 
"a)s naim and bright and dcti, hnn indeed eieij Itind of game trooped 
oser the clouds This happ) huiiling giouiid uas jicopltd uith the mamtous 
One a uoman, was pitguant uitli turns and fell hj accident through a rift 
in the clouds The uoild helou uas hut a great, cold, dismal suamp in 
habited onh uitli turtles, snal es, flogs, beaseis and otliei monsters Con 
trary to oui traditions, liouoei these monsters ueie kiiidb disposed and 
"hen they beheld the goddess descending Siam the she, thej ueie greatlj 
concerned for hei safets A gieit tin tie volunteered to leceive her on his 
bach and immed.atelj began to expand to blonde, and bioader proportions 
Bcavew spread mud upon the expanding shell The mud rapidlj increased, 
becoming thicker and drier until it developed into a great aiea of soft, rich, 
fertile countij Bushes and tiecs greu np m abundance, and bj the time 
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the goddess alighted she was leceived without injury on a very comfortable 
couch of moss and eaith The turtle and the soil continued to grow until at 
the end of a lelatively short time they had foimed the great continent of 
North Ameiica 

Soon the embiyo twin godlings commenced to discuss the most desirable 
method of accouchement The more intelligent of the two elected the natural 
way for his birth The othei, called Badmind, pieferred to enter the world 
by tearing a hole through his mother’s side Each carried out his own plan, 
hut as a consequence of the violence inflicted by the paitunent Badmind the 
goddess died 

The powerful Mamtous now existed on the turtle’s hack, one always 
doing good, the othei always attempting evil Goodmmd, seeing the cold- 
ness and dimness of the new eaith, took the head fiom the body of the 
goddess and sending it skywai d transfomied it into the sun, the greatest of 
all spirits The lemamdei of the body he eonveited into the moon that it 
might illuminate the sky at night Goodmmd, Ni-yoh, the Creator, then 
populated the eaith with buds, fishes, game, animals of aU kinds and then 
placed theieon his chef d’oeuvie, Man Prom this time the Great Manitou 
was the Sim The sun, lepiesenting the mother of aU life on the turtle’s hack, 
became the gieatest deity of aU, and the Sun Dance became one of the most 
distinctive of the Indian iituals 

Familiarity, howevei, procieates the superiority complex Joshua as- 
sisted mateiially in dispelling our ideas of the mdependence of the sun, and 
the contributions of a multitude of students of the truth have led us to look 
upon the sun as just another commodity, in a class with oil furnaces, auto- 
mobiles and airplanes, one which we are glad to have, particularly smce 
there is no tax on sunlight, hut which man in his ingenuity could as well do 
without should the need arise 

But now we learn that the sun is the ultimate source of all life on this 
earth and that the elements of sunlight m one form oi another are pre- 
requisite for the continuance of health in practically all forms of animal and 
vegetable life Tiue, we are also informed that man has perfected an ap- 
paratus which delivers the active elements of the sun’s raj^s in more efSeient 
concentration than does the sun itself and which produces rays of greatest 
value which are practically absent fiom ordinaiy sunlight as it reaches the 
earth 

Carbon dioxide, watei and moigamc salts were piohahly the only mate- 
rials available in the Azoic period from which living matter might have been 
formed "We are told that the action of sunlight on these appears to have 
produced formaldehyde, and that radiant energy acting upon this m turn 
caused the formation of the more complex starches, sugars, ammo-acids and 
even proteins Organic matter appears to have been built up from inorganic 
matter by the agency of sunlight acting on watei and carbon dioxide in the 
presence of an inorganic colloid Life having been initiated, sunlight is 
necessary for its perpetuation The green plant will not produce starch 
unless its chlorophyll is acted upon by sunlight Chlorophyll is phototropic, 
changing its position within the cell so as to receive an optimum quantum 
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of ciierg} Ilciontiu of tlie b)oo(l in its combination witb iron is quite 
analogous to chlorophyll and its associated niagnesium Upon exposure to 
sunlight hcnintiii is said to accuniiilate in the shin uith consequent pigmenta 
tion 111 much the sanio nai ns ehloiophjll shifts its position under the stirau 
lation of light. Also, just as a plant fades and bleaches when it is remosed 
from the light so does the human body become pale and anemic 

The substitution of iron foi iiingiiesium, which forms a biochemical key 
note to the metamorphosis from the icgctnblc to the animal kingdom, was a 
happy arrangement, for non is much moie readily oxidizable than magnesium 
and is therefore more satisfncton for the transportation of oxygen from the 
lungs to the cells of the bodi Were it not for hemoglobin the average per 
son weighing 150 pounds would require at least 300 pounds of blood plasma 
to furnish the equiialent qunntiti of oxygen 

Pinsen demonstrated many leirs ago that ultraiiolet energy was ab 
sorbed directly into tbe blood through the si in Quincke in 1894 showed 
that hemoglobin gnes off oxigeii moie quid ly in the light than in the dark 
Both light and heat appear to augment bodih oxidation Pacini claims that 
day worl ers transferred to night shifts deiclop a low grade anemia which 
mav bo oaereome bi cxposuie to iiltraiiolet radiation 

Malaria relapses in the spring time have been attributed to the action 
of ultraviolet rais '\Miitmorc produces relapses at will with ultraviolet 
radiation of malana infected canaries Qiniiinc has a low grade fluorescence 
and Bass has obsened that the plasmodiiim mav bo cultivated in the pres 
ence of small quantities of quinine in the dark but that the same amount of 
quinine in the light will destroa the plasmodium Is light a factor in the 
destruction of malaria bv quinine? 

The action of radiant cnorga on the leucocytes aaries with the wave 
length applied Itadium and x raa deciease the number of circulating Ivrapho 
cytes Kays in the far ulfraaiolet produce on the contrary a lymphocytosis 
Near ultras lolet again tends to losver the hmphocste count The visible 
spectrum apparcntls stimulates both ismphocstes and polsnuclears Radi 
ation in the red and infra red zones causes little change The opsonic index 
IS diminished after exposure to x ns and far ultrasiolet Near ultraviolet 
greativ increases the opsonic effect irhile visible radiation and infra red 
produce little effect It seems that in sunlight the near ultrasnolet effect 
predominates Cramer and Drew describe on increase in platelet count fol 
loinng the action of ultrasiolet rass Luckiesh and Pacini attribute the 
specdv consalescenco from respiratory infection in part at least to platelet 
stimulation It has been shown that xrass and radium will dimmish the 
platelet count more rapidly even than the Isunphocyte count, indeed after 
prolonged radiation the count mav drop so low that it never recovers When 
this happens the animal alway s dies from on intercurrent infection 

“The skin is the place svhere the external and the internal environment 
meet for the purpose of reaching an equilibrium compatible with life " Sun 
burn may be brought on bs x ras s or radium or bs ultraviolet but not by 
sasible light or by' infra red radiation to an appreciable extent 
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Ou exposuie of tlie skin to radiation an erjthema develops, tke moie 
pioniptlj the gieatei the length ot ladiatiou Heat causes a prompt 

leddenmg, ultiaMolet a slouei one and x-iajs a delajed ei\d.hema Theie 
are tuo phases or peiiods ot eijtheina, a piimaij one consequent on engoige- 
nient of the capillaiies and a secondaiy erjtheina onij paitialh due to en- 
gorgement The lattei is followed bj melanin pigmentation The oiigin of 
the melanin is not completeh understood Two theories exist, one that it is 
a degeneiation pioduct of hemoglobin and the othei that it is a secietion 
product of pigment foiming cells Luekiesh and Pacini believe that, whether 
special pigment cells aie present oi not, the pigmentation seems to be con- 
ti oiled bv nei\e influence Cocainized and uncocainized skins exposed to 
ultraviolet ladiation, lespectivelv, did not and did develop pigment Drugs 
which actuate the svmpathetic neivous system appeal to promote pigmenta- 
tion aftei ultiaviolet ladiation These authois suggest that the chromata- 
phoies piesent in the skin of lowei animals have in the piocess of evolution 
migrated inwaid and aie collected in the adienal glands and other chromaffin 
tissues but that these are still intimateh associated with the body surface 
through the s-sinpathetie neiAous system The^ suggest that pigmentation 
following exposure is not for the pin pose of excluding ultiaMolet so much 
as for pioraoting its absoiption and conveision into utilizable eneigv They 
conceive of pigmentation as a piovision wherebj^ the body nia\ continue to 
benefit fiom absorption of ultiaviolet and at the same time piotect itself 
against the heating eftect of the sun’s lais Ceitain it is that pastes con- 
taining melanin protect the skin from the heat of the sun concentrated mth 
a buinmg glass The fresh skin contains an oxidase nliich under the action 
of ultraviolet light appeals to produce a pigmentation just as the freshly 
cut apple turns biownish on exposuie to the an Oxidase cannot, however, 
bring about pigmentation except in the piesence of phenvlalanin, an ammo- 
acid whose constitution is nearly the same as that of adienalin Luckeish 
and Pacini postulate the intei action of four factois in the production of 
pigment, nameh, ultraviolet ladiation, stimulation of the simpathetic nervous 
system, oxidase in the skin, and adrenalin which ser^es as an activator 

It has been suggested that ultiaviolet ladiation striking the skin and 
acceleiating the sympathetic neivous svstem distributes its stimulus so as to 
elicit responses from the thiroid, the adienal, the pituitarv and the para- 
thyroid glands 

In some mannei, as yet not cleaih understood, ultiaviolet light affects 
calcium metabolism It piomotes the healing of bones, and we aie told that 
when hay feyer, asthma and colitis aie associated yitli Ion blood calcium 
values ultraviolet therapi or ultraMolet theiapy combined vith calcium ad- 
niinistiation by mouth pioduces excellent therapeutic lesults Apparently 
the calcium effect is associated in some wa> with epinephrin action, and it 
has been suggested that actinotheiapy stimulates the sympathetic nervous 
system causing an increased secietion of adrenalin which in turn promotes 
calcium absoiption by the tissue cells 

It has long been known that ultraviolet light has a distinct bactericidal 
activity The death of the bacteiial cell appears to be due to a process of 
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(OnfcUlntion Cortam autliors sugj^esl tint the toiiLontiation oi pheinl 
nlanin nud (\rosm in tht buvttnal icU ns toiupauU uith bod\ cells actounts 
for this (Ustructnc nttion lliost two substnntts absoib the raj itndilj 
Battenn m a inodnini contaiunio thim art juottttcd fiom the destructue 
action of the ri\ bv tJic fact tliat tht latlti is nbsoibtd b\ these ammo acids 
m the media 

Thcic nppears) to be an atti\atioii b\ tin. nttmiL iii\ of foods such as 
oils, cereals, etc, so that tht latttr dtvtiop jjrowth producing abih 

ties, and food so treated is snid to d<\tloji ru I ets pi eventing piopeities 
similar to that of cod hvtr oil 

llie above enumeration oi tin r« suits of ultiniolct action, culled some 
uhnt at random from the nunl mono^npli b\ 1 utJ eish and Paeini,* picsents 
such an astounding varutv of a<ti\iin'' ami uatiions that one is inelmed 
to wonder whether time will ^lvc ptiimuunt subst intiation to the assertions 
c have been lathoi coiistiv ui\< m <hii sthttioiis and one will hiitl innnv 
additional romarl s and discussions in iIr volnim nliich aic less susceptible 
to experimental eonfirniation \s in (\imj»lt wi mention the effect 

of light on the endocrine •'Vsteni on peisonalitv and the lil c One is inclined 
to recall the hvpercutliu''iasm ot oim oi tht tailv and indeed leccnt contri 
butions on endocrine plnsiologv 

But if wc turn to aiiollur iMtnl lontribniioii on sunlight and artificial 
radiation, one less popular lu its ^vpiwtiion mnl pKscntcd ^s a more lonual 
scientific discussion, eomiug from tlu p< n ol 1 dgir "Mavti ol STrinne bnl e^ 
ne are again impressed witli tin uinhiuibh poiuuv of the neliuic nv and 
Its ofTect on manv and varied isptds of biohvv \inong such mav be men 
tioiied developmental changes m tlu unbivo (Viohsis hvpcitropln of tlic 
parathvroid gland in rabhits madininl Inns laving four times as manv eggs 
as controls, pigmcntarv changes m h nr nuiiasid i ipiditv of epithelizatiou 
of granulating wounds, increased iiuhvenous mtiogcu metabolism, incieased 
absorption of calcium and pliosithorus from the inttstmc mci eased calcium 
and phosphorus storage dimmufion of the blood sugar and manv more, and 
ill of this from the action of ultraviolet rivs which do not penetrate the si in 


more than from one tenth to one millimeter 

^\c slnll not nttompt to detail tlu lliorapciitu. indications and uses of 
the ultras lolct ra^ Altlioupli rpconiincndcd in a most dnerse classification 
of diseases, it is no panncca At the same time «e mar readih nndersfaiid 
liou nith plnsiologic responses as direrse as Inre been described abore 
actiuothernpr will bare some effeet citlicr direct oi adinntt in tin, treatment 


of mnnj conditions 

Ibe sun is a wonderful plicnominon and tlic solar spocfruiii, in all its 
phases from tar ultraMolet to infia red is i marrelmis creation Indeed lil e 
the ancients wc would gladh again become sun woi-slupers had we not just 
read in the morning paper that this celestial oib with its iime thousand 
degrees of teiupcrnture is after all but second latc since we must now com 
part It with nebulae whose temperatures are measured in millions of degrees 


’r’or further dl eirtslon ot the solumcs br Mvor 
section September Issue p 1 1 


nml b^ LiicMf. h nnd Pnclnl tec book 
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were found in both these nerves, but it is possible that they may have come 
from the vagus through the branches of communication between the nodose 
and supeiioi cervical sympathetic ganglia ” 

The superior ceivical sympathetic ganglion, among othei functions, sends 
effeient fibeis (acceleiator) to the heart, and, according to Wiggers,® vaso- 
constrietoi fibeis to the coronaiv aiteiies and aoita, but appaiently does not 
transmit sensory Abel’s fiom the caidiae plexus This would seem to be borne 
out in the human by the experiments of Leriche,” since he could produce 
symptoms like those of an attack of angina by stimulating the fiist thoracic 
sympathetic ganglion, and could abolish attacks of angina by anesthetizing 
the lowest cervical svmpathetic ganglion Stimulation of the superior gang- 
lion produced pain in the jaw and face (Leriche^®) but no indication of reflex 
IS produced by such stimulation if the connection between this ganglion and 
the nodose ganglion of the vagus is bioken (Langlej’^ and Jonnesco et 
lonescu^^) Schittenhelm and Kappis’^" failed to relieve the pain of angina by 
injection of anesthetic into the uppei pait of the sjmpathetic trunk or supe- 
rior cervical ganglion or the vagus, ivhile injection of the stellate ganglion 
brought relief Singei^^ found that extirpation of the stellate ganglion pro- 
duced anesthesia of the heart and aorta as far as the left subclavian artery 

From the liteiatuie on the surgical treatment of angina pectoris we see 
that almost every vaiiety of operation fxom bilateial removal of the cervical 
and uppei thoracic poitions of the sympathetic sjstem to the cutting of one 
small neiwe has produced results The oiiginal opeiation of Jonnesco em- 
bodied a principle that has been used by many othei s since, that is, the opeia- 
tion was designed to cut the afferent fibeis from the heart and thereby stop 
the passage of painful impulses Coffey and Biowu,“ howe^er, decided on a 
different approach, and obtained relief fiom all sjmptoms of angina by the 
lemoval of the superior cervical svmpathetic ganglion, which they now think 
may be due to the cutting of an efferent pathway to the lieait Holmes and 
Eanson'® explained the beneficial results of this operation, ivhich they also 
found effective, on the hypothesis that the pain m angina is due to spasmodic 
constriction of the coronary arteiies, and that remoAml of the superior cervical 
ganglion with the superioi cardiac neive “prevents spasmodic vasoconstric- 
tion, and, theiefore, stops paroxysmal pain, but is without effect on pain 
caused entiiely by structuial changes ” 

The advisability of any operative pioceduie for the relief of anginal 
symptoms should be based on the location of the pathology and the origin of 
the symptoms As has been pointed out, the solution to this problem is yet 
to be found The pathology has been located in the myocardium (Macken- 
zie^®), in the aorta (Albutt), and the coronaries Head’s^^ studies on refei-red 
pain have demonstiated that pam lef erred from the aoita has a distribution 
over cervical segments 3 and 4, and thoracic segments 1, 2, 3 (and 4?), the 
peripheral area which is affected in angina pectoris, while pain referred from 
the heart valves or myocardium shous its effects in segments for the most 
part lower m the thorax As the coronary plexus arises from the aortic plexus 
embryologically, pam fiom the coronaries could not be distinguished from that 
aiismg in the aorta This would seem to indicate that whatever pathology 
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of niiginn pectoris, the pun stimultis oiigiiinles in the aoitn or coronaries 
Singer could produce pain bi stimulnling the adieiititia of the coronaries or 
tlie aorta, the latter being pspetinlh sensitive to stiotching, and pain from 
the epitatduim and pcricnidutin, but could not piodttcc pam bj stiniulntion 
of the hoait nuiselo oi cndoeaidinm b\ mcthnnical, chemical, oi electrical 
incthodb He also obsened that an increase in blood inessiire caused dilatn 
tioii of the bulb of the am la, a fact uliieh min be sigiiiticant in angina 
Head*’ obserces that tension is the most cllcetne stimulus of anj holloas 
organ, and ^\cno!ebnch states that sslialcsci stimulates the notion of the 
heart, inercases its outiiul oi laisis the blood picssiire causes the pain” in 
cases of angina pcctoiis 

Natliansoii” ciniihasiiies tliat coionan disease nun oi inaa not accoinpain 
angina and Mee leisa Jhou,,h thiii Ins hetii no deiiionstiatioii ot a elefimte 
pathologt of the toioiiaiies uhuh is alwaas associated aaitli aiigiiin pcctoiis, 
this does not jirecludc the jiossibilila that the pain stimulus arises from them 
It sliould he eaidcnl tlial the iiathotogic cause ot the aiiginal pain is not neces 
sarila acting at the point ot oiigiii ot Hu pain ] oi ccamplc if the pain is 
dno to spasmodic coiitiaclinn ot the coioiiaiics the pain stimulus arises in 
the coronnra aanlls hut the cause of the spasm could he an untatne lesion in 
the superior coiaioal sampnthetic ganglion the central iiiraotis saslom, the 
stellate ganglion, oi iii the pallmajs betuein those points, or some factor 
acting on the sensora endings in the hcait or acsscls Onuielo))oln ° credits a 
phj Biologic esplniintion of the jiaiii as duo to inadequate coronara circulation, 
and its cllccts on the licart unit lint supposes a aicions circle of reilev stimu 
Infioii ongiiinting m fatigue toaiiis in Hie luait to nceoiint for the phenom 
enon Ponfleld ' suggests a thoora of lellia pain supposing an axono re 
flex fioin the heart aaluch aiould eaiisc ansoeoiisliiction throughout the area 
supplied autli efleieut fibci'S from one oi luoic sampathotio ganglia, and the 
pcnplieial aasoeonstiictioii aaould then stimulate tiie somatic cud oigans for 
pain 

There has been litHo attention paid to the studj of the ganglia loinoaed 
from anginal patients Ormos describes Hie changes iii the sympathetic 
ganglia fiom tliioe fatal eases of angina finding pigmentation of the iieive 
cells, dogeiicratioii of some neiie cells and fillers an increase in the connee 
ti\ c tissue around the blood st ssels and nci \ o fibers and some h niphocj tic 
infiltration One of these pnlienis sns 78 scars old another 72, and the 
third, though the ago iias not gncii, had sufiered fiom angina for nine sears 
Ormos claims that the degeneration of the ganglion cells is primary and is fol 
louod hi changes m the coionancs Since then Shaiio * in ii ell controlled 
experiments, foniul that experimciitnl imfation of the lagiis, the superior 
cenical simpathetic nciio, oi the depressor noric in the rabbit mil lesult in 
endarteritis of Hie aoita, more pnilienlnrlj of the first part of the aortic 
arch It IS eoneonablc Hint tlie beginning of snob cbnngos eieii before tlioi 
Here demonstrable micioscopicalh might stimulate pain fibers in the icssels, 
or cause spasmodic contiaction which would stimulate pain fibers, or account 
for manfileient coronary ciiculnfion 
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Staemmlei=^ examined ganglia lemoved at opeiation from eases of vaso- 
motor neuroses, and three cases of angina iiectoiis The patients were respee 
tuely 60, 52, and 56 yeais old He reports that in the ganglia from two of 
the patients a majority of the cells were normal, but some were swollen and 
had lost nuclei, and that the total number was decreased In addition, the 
connective tissue was increased and there was some lymphocytic infiltration 
The ganglia from the third case were negative He fuithei points out that 
the same changes were found in ganglia from cases of Kaynaud’s disease 

Obendorfer-^ stated that the changes described by Staemmlei were not 
specific for angina pectoris and were not different from the appearance of 
ganglia from old individuals Terplan^" examined the sympathetic ganglia 
from a great many cases of a variety of diseases, acute and chronic, and 
agrees with Obendorfer that there are no specific changes in ganglia from 
anginal patients and that changes deseiibed come within the limit of normal 
imriation 

The ganglia we have studied are from six cases operated upon by Dr 
Graham at Barnes Hospital and an additional one (Case 7) sent in from out- 
side While the descriptions are based on the superior cervical sympathetic 
ganglia, it must be stated that moie than that ganglion was removed In 
most cases as much of the cervical sympathetic trunk and superior cardiac 
nerve were excised as could be reached This included the middle cervical 
ganglion in some cases, and, m one case in which an atypical ganglion was 
found, the trunk was removed to a point below the clavicle It is evident, 
therefore, that in some cases sensoiy fibers from the cardiac plexus were re- 
moved as well as the efferent group from the superior ceiwical ganglion A 
brief account of the cases follows 

Case 1 — ^Male, age sixty seven, for about a year hail had attacks of rather typical 
anginal pain beginning ovei the heart and radiating to the left arm At operation a large 
atypical ganglion described as extending from the mastoid process to beloiv the clavicle was 
removed from tlie left side Until the time of his discharge from the hospital, ho was free 
from further attacks Eight months later he was readmitted with a carcinoma of the rectum 
He died from bronchopneumonia after the establishment of a colostomy He had been free 
from further anginal attacks smee the sympathectomy 

Case 2 — Male, age fifty eight, for six months had attacks of substernal pain which 
radiated mto both arms, hands, and up into neck and face The pain nas most marked on 
the left side At operation the left superior and middle cervical syanpathetic gangba and 
intervemng portion of the trunk were removed After a short period the pains returned, 
though they were said not to bo so severe In addition a buzzing of the ears came on and 
persisted When seen one year later, the patient stated that he nas much improved and had 
had only a few slight attacks of cardiac pain He stated also that he was glad that he had 
had the operation 

Case 3 — ^Male, age fifty one For six months the patient had severe substernal pain 
This was a case of aortibs, and removal of the left superior ganglion and trunk did not 
permanently relieve the symptoms, as they returned on the third day following the operation 
A laminectomy was performed later and dorsal roots 1, 2, 3 and 4 were cut This brought 
relief, but the pains returned on the right side and the patient gradually failed and died 
two months later Autopsy showed an advanced syphilitic aortitis and a generalized arterio 
sclerosis, mcluding the coronaries The sympathectomy was performed on this patient largely 
as an experimental procedure, the patient having complete understanding, because of the in 
tractable pain 
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C\BE 4 — Mak ago sist^five lor ttbout tvfo jcara tljo patient liad suffered from at 
taeJis of pam nhjch radiated into both aUouiders and mIucIi v\as rcliered b) amjl nitnte 
TIic pnin CnnUj spread into both arms and hands, but tlioro ^^a3 no feeling of suffocation 
or pressure, nnd no pam over t!tc heart or subsUrimlii Tjio right superior conical ■^jni 
pitJictic ganglion and part of tlie trunk acre lemovcd rosnUuig in relief for the patient 

C\hi 5 — Milo, ago fortj eight lor more tiiin tno ^ears tlio p itiout had t;>pual 
at! iiks of nnginal pain grndunll> inmasing in seitriti The left superior cervical 
jiithetic ganglion tJic superior cardiac iKtvc am! some of tiic trunk \ ere remoied at opera 
tioii Tiic pain ^\as relieved except for n \cn slight pam m the left nrm whicii naa not 
aerere enough to bother the patient Uben seen eighteen months later the patient iiad been 
carrying on his normal ohice work for more thin a jenr without discomfort and had also 
married 

Case 0 — MnK, ogc sixt.v one Had Buffered rrom anginal attacks for about five months 
The loft superior cervical Bjmpnthctic ganglion the supenor cardiac nerve nnd eevcnil 
ceutimctcra of Uw- trunk were removed but the patmnt died suddeul) a few Uours later xvUile 
sitting up m bed t dkmg to hia wife 

CvSE 7— We have unfortun itclv oulj the gaighcn and trunk and no historv 

All niinhbis of the eases shows thcic was one {C ise 3) of s>pliJhtic aorti 
Vis, and fnc more oi less topical oases ol the thronic form of angina pectoris 
Of these fixe, one (Case G) died after the operation and bcfoie it xvas possible 
to deteriuine its ciTectn oiicss and four cxpcncnced xanous degrees of relief 
Case 1 xvas lehoxed but since ui this one n is found the ntjpical ganglion 
which XX ns remoxed xvith the trunk to a point below the claxiclc, it is possible 
the relief obtained could be due to destruction of sensorx pathxxajs from the 
cardiac plexus Case 2 cvpeiicnced some relief but the pam xras onginalh 

bilateral and has persisted lu part lu a rather sexcic form In this ease 

sensorx jinthxxnxs were nndoubtcdlj destrojed in the remoxal of the Tniddlo 
ccrxical ganglion Case 4, in which the pain was not substernal but m the 
shoulders and arms was rcliexod bx a right conical sjmpatlicetomj Case 5 
had the tjpical anginal attacks and gicat relief folloivcd the operation onh 

a alight endurable pain occurring at tunes iw the left arm hut in this case as 

also in Case 7 more than :}Ubt the superior ecrvicil ganglion was remoxed 
and sensorj pathxxaxs xverc possibh cut The operations peifomaed on the 
iiboxe cases differed therefore fiom those of Coffey nnd Brown jn which onh 
the supenor cerxical gnngUon xvns icmoxed 

In tlie studx of the ganglia from the aboxe cabes xxe Ime attempted to 
obseixe the size and shape of the nerve cells the amount of pigment, the state 
of the Kissl material the lelatixe number of capsule cells the amount of con 
nectixc tissue the condition of the blood xesseh and the presence of ieuco 
ex tes The ganglia from opeiatcd eases were compared with superior cervical 
axnipathetic ganglia fioin normal dogs and from autopsies of three patients 
'\xho had not had angina One of these patients was a boj ten years old xvho 
had suffered from rheumatic fexer The ganglion showed one or txxo small 
areas of Ijmphocjtic infiltration hut was otherwise normal and well pre 
served Terplan slioxved tint of the ganglia from 2& cases of acute infectious 
disease, txventx showed no changes at all and the changes in all but two of 
the remaining eight could be consuleicd negligible Anothei of the ganglia 
from autopsies was that of a man aged 63 who had a tumor of the thyroid 
xvhich obstructed the esophagus and xxho died in a state of extreme cmaoia 
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tion, weighing less than 70 pounds Though theie was an appaient increase 
in the pigment of the cells of this ganglion it was otherwise normal in appear- 
ance 

Method — Parts of ganglia and intact ones were prepared by the pyndm- 
silver method Others were fixed in Bourn’s or Zenker’s solution, and others 
in 5 per cent acetic acid in 95 per cent alcohol Following Zenker’s or Bourn’s 
solution sections were stained with hematoxylin and eosin After the acetic 
alcohol mixture some sections uere stained with toluidm blue for Nissl gran- 
ules and others with hematoxylin eosm In addition to these methods, por- 
tions of the sympathetic trunk were stained with osmic acid in three cases and 
yielded interesting results 

The results of the histologic study of the sections of the seven superior 
cervical sympathetic ganglia and the one middle cervical ganglion from Case 2, 
stained by the pyridin-silvei method, with toluidin blue, and with hematoxylin 
and eosin, were essentially negative so fai as a specific pathology associated 
Avith angina pectoris is concerned It is tiue there was considerable brownish 
pigment in the cells of some ganglia, especially in those from older individ- 
uals, in which a majority of the cells were pigmented This pigment stamed 
black with osmic acid There was also pigment in numerous cells m the 
ganglia of a ten-year-old hoy who died of rheumatic fever, and Terplan, et al , 
have pointed out that pigment mereases with age There were occasional 
examples of lymphocytic infiltration in small areas of the connective tissue of 
Cases 2 and 3, though this was not found in other eases, and was found in 
ganglia from nonangmal patients The Nissl material in a few cells of each 
ganglion showed a chromatolytic change, but this occurs in normal ganglia 
of both sympathetic and cerebrospinal tjpe Characteristically the Nissl ma- 
terial of the cells of the superior cervical sympathetic ganglion is arranged in 
a peripheral ring with only a few cells showmg scattered granules in the 
rest of the cytoplasm This point distinguishes the ganglion in section from 
the nodose ganglion of the vagus with ivliich it is intimately bound, since the 
cells of the latter contain medium sized Nissl gianules evenly scattered 
through the eytoplasm There was no mcrease in the connective tissue of the 
ganglia, noi any apparent change in the number oi size of cells or fibers as 
compared with control ganglia The blood vessels did not show any evident 
arteriosclerotic change, though they were congested in a few instances, no 
doubt as the result of the operative procedure 

One of the most interestmg findings in the series was in the osmic acid 
preparations A portion of the cervical sjmpathetic trunk just below the supe- 
rior cervical ganglion from each of three cases was stained in osmic acid and 
studied for myelinated fibers In such a section could be made out different 
fascicles which could be identified according to their content of nerve fibers 
As described by Eanson and Billingsley this portion of the sympathetic trunk 
shows a field of myelinated fibers of uniform small size (Pig 1 C ) Thev 
are preganglionic fibers passing to the superior cervical ganglion Associated 
vith the actual sympathetic trunk are nerve bundles which contain postgang- 
lionic fibers such as make up the superior cardiac nerve, for example, which 
course with the tinmk for a short distance These bundles of postganglionic 
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fibers are Xor the most part ununelmated (Pig I 1), tliough a %eij few are 
o£ the small mjehuated iiriclj In each ot the osmic acid pieparations we 
obsened small clumps ot luge mioimatcd fibers (Pig 1 B) nbicb resembled 
those sensors fibers tneccl bi LdgtHOitli, Eaiison and Shane fiom the car 
dine plexus tluough the loner sMiipillictie couiiectioiis Thej measured from 
10 to 16 iiiicra in dinmetej and Here therefore distiiicth larger than the small 
iiuelniiiled ftbei-s of the si iiipnthctic tuml hIiicIi aieraged about 4 miera in 
dmmctci Tlieic Here tuo or thiee clumps of these large fibers ivith an ooea 
sional solilaii one the total niiinbir being tbntj or more in one section 
The HI ijontt of these large fibeis oicHiml in fiisticies of postganglionic un 
nijelmatcd tibeis and tin oci isioiinl ones uliieh wcie mingled with the pre 
gaiiglioiiie group nerc rather near the edge nhert there were smalt clunipa of 
uiiiiit ebiinfed posfgangboiiio fiheis 



Fig 1 — S>nip'itliotIc trunk Jual bcHw IJ 0 up nor c«.»\lcnl ganKHon O^m/c acid 100 
A UnimeUnaUd (cUtrcnt) bxmAW** T Mimp ot larec inj Hnat&d nbCM C bmaU mjeJlnateU 
flberd of the sinipathctfc trunk piopfr 

Coflcernmg the origin and covust of thcbC large in^ehuated fibers vre can 
at piescnt onl> speculate One bcnes of pieparations included a section of 
the Si mp-ithctic tmnk beion the point where the supenoi cauUac nerve sepa 
rates from it and the clumps of laige fibers ncrc absent it this level Higher 
in tins senes the fibers were picscnt m a section uhich included the lower 
pole of the supcrioi cervical sjmpathctic chain in foniiection with the superior 
cardiac nene or some small ner\e aeaibi Because of the size of the fibers 
it would hardli be icusonuble to suppose that tbei were postganglionic fibers 
from the superior ganglion Thej aie most probably sensorj fibers and if so, 
piobabli come from some ceiebrospmal neiae Jjangley states that the vagus 
sends haU a dozen to a dozen uerse fibers to the superior ccrMcal s>mpa 
thetie ganglion and that a few mveUuated fibers from the glossopharyngeal 
nerve sometimes cuter the head end of the ganglion Experimental refiexes 
through the vagus from stunulatjon of the superior cez*vical sympathetic 
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ganglion have been demonstrated by Langley, Jonnesco and lonescu The 
latter author S“" also suggest a possible sensory iiathu ay fioni the heart through 
the vagus to the superior ceiMcal sympathetic ganglion and then to the cord 
by waj' oi the lami communicantes of the upper cei’vical nerves Langlej’- ob- 
serves that in the cat the depressor nerve contains ''an appreciable number of 
sensory (pain) fibers” and suggests that this maj be so in man It is not 
beyond the range of possibility that these large fibers we have observed 
belong to the much disputed depressor nerie As stated above, Eanson ob- 
sei\ed a few large myelinated fibers in the cervical sympathetic trunk and 
the superior cardiac nerve from at least one patient Further investigation 
maj'^ show that these fibers are of more constant occurrence than has been 
supposed 

SUMMARY AND CONCLUSIONS 

Prom the histologic study of the ganglia from the above seven cases, we 
can safely say that no changes specific for angina pectoris have vet been 
demonstrated in the superior cervical sympathetic ganglia Though there 
may not be changes m the ganglia recognizable under the microscope, the 
pathology may be located in the super loi cervical ganglion The relief from 
anginal pain obtained by removal of the ganglion has not yet been given 
a satisfactory explanation The idea that it is due to severing the vasomotor 
pathway to the coronaries and aorta is as yet only a hypothesis There has 
been no conclusive proof gi\en of the existence of such a Aasomotoi pathway 
Relief obtained from operations which are different from that of Coffey and 
Blown in that more than the super loi cervical sjunpathetic ganglion is removed 
might be explained as due to inteiference of known sensory pathways fioni 
the heart which exist in the lower portions of the cervical sympathetic trunk 

Clumps of large myelinated fibers lesemblmg the sensoij fibers of other 
parts of the sympathetic neiwous system were present in the postganglionic bun- 
dles bound with the ceivical sj mpathetic trunk at the inferior pole of the supe- 
rior ganglion in the three cases examined The origin and course of these 
fibers is not known 

This paper has been written with the aid of material furnished by Dr E 
A Giaham, and with the fiiendh criticism of Dr S "W Ranson both of whom 
Me sinceielv wish to thank 
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in PO(»L\cniiA*^ 

"Wmi \.\D "WiTiioLT I\siLr\ With and Without Simptoms 

Bi Benjamin I Asut '\[ D, \nd Hermin 0 Mosevtual, JID 
Nei\ Yohk, N \ wn (itoiion GiNsimiia AI D IIodoken N J 


W E DESIRE to repoit on tinco patients icccntls obsened iMtli low blood 
sugars, two with tlio simptoms usualli associated with hvpogli cemia, 
aud induced hy insulin, the other pitient ficc of such simptoms and never 
having had insulin t 

Case l — R S, woman »gcd 05, dubctc^ mellitua eompheated b^ gangrene of tlie lef 

foot 

She was rcccinng insuhn, tiro units three times a di> while on n diet containing 60 
gai of carbohj (Irate, 45 gm of protein, and 10^ gm of fat a total of 1407 calorics 
The blood sugar ralucs were distinctly above normal (Table I) when suddenly, while on the 
same diet and treatment, the patient b^'cimo coiimtost doicloped a right facial paraljsis 
and loft hemiplegia, and stertorous respiration The blood siigir nt this time was 0 02 
per cent (27 mg per 100 cc.) Insulin was discontinued and glucose forced bj mouth 
and inttnvcnouBlj , oO gm of |,lucoso were administered bj stomach tube and 200 cc of 
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25 per cent glucose solution intravcpousl} Tho patient became conscious during tlis infusion 
and the palsy disappeated The nest daj Uu> Wood aagat vyas 0 223 per cent, and three days 
later, 0174 per cent SJio left tho liospital improved 

Case 2— A S male aged S8 chrome ncphntia with anemm and renal insiifficienc) 
uremm resulting m death Tlio p'ltient had scarlet fever nn a child He accidentally dis 
coiered albumin and casts m his urine \shilo n meOjcnl student sixteen lears Ago Since then 
a chrome diffuse nephritis with progrtssivc hypertension nnenua and renal xnsuflicicnci 
has developed He ivas admitted to the 3\cw "iork Post Graduate Hospital on September 
2S, 102G, mtli n history of nausea vomiting vertigo hcadacho and muscular twitchings 
of arms and legs for four da\8 preceding admission Tho blood pressure was 224/140, 
t)jo blood urea nitrogen ”0 8 mg per 100 ce tho CO combining poiver of tlio blood, 
54 3 xolnmo per cent and the blood sugar 0ti63 p»CT cent Trcatioent vmB anstrtirtcd to 
combat tho uremia Tlic patient roctiiod a high starch diet and a Murphy Drip of 400 
cc of 5 per cent glucose solution vras given per tectum 

Tlic blood sugar taken two days later was 0 030 per cent {30 mg per 100 cc ) This 
determination was chocked on another blood specimen and found to bo correct Tho patient 
was conscious and mcntalh normal tho taitchinga and nausea and vomiting continued, 
the tremors, howcicr, being le*is frMjuent and less violent than on admission despite the 
very low blood sugar The further observation that (ho twitching and nausea were present 
when, after intravenous glucose injections the blood sugar was 0 750 per cent (750 mg 
per 100 cc) leads us to conclude that those s\mptonis were not those of h)*peglvcemia, 
but of uremia which finally caused the death of tho patient Despite progressive nausea 
and vomiting and the increasing developmeot of uremic coma the blood sugar later never 
dropped below a normal level ft must b^ remembered that this patient neier used 
insulin See Table H 

ClSB 3 — Mrs I> a woman aged 0 diabetes mcUitus clircuuc interstitial nephTilis 
hyperleoaion, blood sugar was zero during a bypogljccmic reaction Despite the sonousnesa 
of her case sho did not cooperate with her phvsicmns Sho did not adhere to her diet and 
frequcnll) omitted licr insulin injections making it ven difficnlt to keep her under control 
On Oct 27, 1026, her blood sugar was 0 260 per cent and CO combining power 27 volume 
per cent She received 10 units of iw^uhn at 0 i r nod at 1 pit 15 units of insulin At 
this time 120 cc of orange juico were given bv mouth At 4 pm tho procedure followed 
at 1 00 pm was repeated Her snuptoms (headache nausea Hushed cheeks and coated 
tongue) improved Two and one half hours after the hst msuha injection (aco Table III) 
the patient was bathed in a profuse cold sweat slio wns semicomatose moaning and ir 
rational with jerking movements of the extremities The temperature was subnormal and 
tho pulse weak, thready at a rate of 130 to 140 per minute She had vomited a greenish 
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fluid and a little orange juice The blood sugar at this tune nas zero (as determined by 
the biochemist S Senn) There nas absolutely no reduction of the alkaline copper solution 
bj the Polin Wu method The test was repeated with the same result The patient 
improved after having 1 c c of adrenahn chloride solution and 1/150 gram of atropine 
sulphate bj hj’podermic mjection followed by fortj drops of digalen She was soon able 
to retain small amounts of orange jmce by mouth At 9 00 p M of the same evenmg she 
was rational and m fairly good condition The blood sugar at 9 00 AM, the following 
morning (Oct 28) was 0 045 per cent and the CO combinmg power 50 volume per cent 
The patient was perfectlj rational and felt very well Table III sununarizes the data on 
her case 

A case similai to oui tliird, is that leported by Millaid Smith, ^ of a hoy 
of four years, in whom, at the height of an insulin leaction, the blood was 
found to contain no sugar at aU by the latest Folin-Wu method for blood 
sugai The boy had been given his breakfast and twelve units of insulin 
One hour later he was sleepy When awakened thiee hours after the insulin 
he was diowsy, iriitable his eves were diawn to one side, his skin was moist, 
pale and cvaiiotic, and his pulse late 135 He aomited his bieakfast and 
some oiange juice and the observation is lecoided that his coloi and stupoi 
improied aftei vomiting As the author of this lepoit states legaiding the 
boi ’s blood, “theie was not the slightest reduction of the alkaline-copper- 
taitiate solution duinig the boiling, noi of the phosphate molybdate leagent 
when added The blood sugai was zeio The determination was latei le- 
peated with the same lesult ” The hoy lecoieied and no fuithei hypo 
glycemic symptoms weie noted 

The comment of Stanley E Benedict on an expeiimental result is voitli 
recording In a dog with convulsions following insulin injection, the blood 
sugar was 27 mg per 100 c c bj the Polin-Wu method (old) and 16 mg by 
Benedict’s alkalme-coppei method Stating that even the figure 16 mg was 
too high, Benedict legarded the blood of the dog “as free fiom glucose ’’ 

SYMPTOMS AND SIGNS 

The following is a summary of the accepted sj mptoms and signs of hypo- 
glycemia as reported by the Toronto school and others ® ^ The patient usually 
first became aware of hunger, oi a sense of fatigue and ivealmess at a blood- 
sugar leaml of about 0 07 per cent It was noted that, while the extent of 
the fall of the blood sugar was somewhat dependent upon the initial blood- 
sugar level as well as the dosage of insulin, the mtensitv of the reaction to 
any given quantity of insulin could not be predicated accuiately The hunger 
wms followed by anxiety, nervousness oi the so-called “inward tiemblmg,’’ 
though, usually, no actual visible tremors were noted This feeling of ap- 
prehension wms sometimes accompanied by loss of emotional control in which 
the patient became excited or experienced crjnng spells, a lack of coordina- 
tion of fine movements was noted as well as aphasia, confusion, disorientation 
and delirium, lasomotoi phenomena were frequent pallor or flushing, at 
times alternating dilated pupils, a sense of heat or chilliness, a rapid pulse 
which was thought to be especialB true in children, almost always a profuse 
perspiration, as characteristic a symptom of the later stages of the reaction 
as hunger and weakness were of the eailiei When the blood-sugar level 
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reached 0 03 per cent, the pitjent iias usmIJ'v m coma, uitlz h}potonn, loss 
of deep reflexes, low tenipoiaturc, and ton\ulsions at times terminating 
fatall} -As inconstant signs, deafness and difficultj in niticuHtion were noted 

^^c believe that the cases whose histones ha\e been cited, as well as the 
review of the liteiatinc, deinonstiatc that the signs and symptoms of hjpo 
glvccmic reaction are subject to widi Miiations If is jmrticnhrJv impoitniit 
to realize this, as serious consequences foi the patient niav arise if this is 
not taken into account Ihc suppicssion of conscious contiol and flic sub 
stitution of automatic nctiviti is cspcciallj emban issing and dangezous 
Thus we lia\c one patient a joinio woman of twentj jcais, who has been 
treated foi diabetes for eie^Iit jears S/ie now icquncs small doses ot in 
sulin, fi\c 01 SIX units twice a da\ , this dosage iii the normal mdiMdual 
is usunlh not productuc of anj icnctions In hci case, howc\ei, if a meal 
IS deln'ved too long, or for no accountable icason, she becomes an automaton, 
^oluntarv control of thoughts and actions, and mcmoij are absolutclj lost 
for the time being One evening she administered hoi insulin and bonded i taxi 
cab, siibscqucntlj she has no lecollection of her actions until she was seated at a 
largo dinner table, the banquet half fiiii^licd and imin of the guests aston 
lulled and amused at Iici behavior and conversation In ofhei eases, patients 
have wandered about a thcatci during the perfoumucc have stood in the 
middle of trnfTic in a crowded street have become violent attempting to 
break up furniture and resisting intcrfticncc, and )nve exhibited various 
manifestations that make it evident that in ccitam individinls especial supoi 
vision must be consideiod, foi the same tvpe of svmptom is pi one to roeui 
m each person It is not desired to convev the impression tliat these occur 
reuccs are common — m fact fhev are laic — but thej must be taken into 
account as possibilities and duo illowancc made for them, and pioper mens 
urcs instituted with such patients Sometimes tliese episodes are amusing, 
at others dangerous to the mdividunl and vmdci certain circumstances as in 
the case of men of national piomincncc mnv become a menace when policies 
speeches and actions aio threatening or ludicioiis 

BLOOD sue \n LEVEL 

Wc have observed several cases lu wliom the liv poglv cemic leactions 
oecuired while the blood sugar was at a normal or oven higher than nonnal 
level One of tliese we were fortunately able to follow through such a ic 
action, the details are given in Tabic IV 


Table IV 

VIODEBVTE IlYrOaLTCEUIC REACTION AT A BlOOD SUOAR LEVEL OP 0 075 PER CeKT A^D 
Higher m a Cvse of Diabetes Mellitus Patient Aged -10 'iEARs 
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Consideimg the cases reported m Tables II and IV, it can be definitely 
concluded that hypoglycemic reactions may occur at noimal blood-sugar levels 
(Table IV) and may remain absent even when the glycemia is markedly de- 
pressed (Table II) (as low as 0 030 per cent, in the present instance) 

Children apparently tolerate hypoglycemia much more readily than adults 
We have had one case in a boy, aged twelve, m whom a reduction of the blood 
sugar by insulin from 0 326 pei cent to 0 052 per cent in three hours resulted 
ra no hypogljcemic manifestations Dr Lewis Frissel mentioned a similar in- 
stance to one of us m which the blood sugar dropped to about 0 040 pei cent 
The blood sugai in childien is generally lower than in adults The average 
figure observed by Meitz and Romingei,® four hours after the children’s meal, 
was 0 081 per cent in healthy infants, iiiespeetne of age and mode of feedmg 
It IS perhaps because of the low blood sugar charactenstic of normal children 
that they may have a very low sugar level with few oi no sjunptoms after 
insulin admmistiation Thus Genevieve Stearns'^ lecords the fignres in two 
diabetic childi en, after insulin, of 0 036 per cent, 0 042 per cent and 0 025 
per cent with no symptoms at all at fiint, and at 0 025 per cent drowsmess, 
flushed appearance, fiee peispiiation and inabilitj' to walk alone, though the 
child uas conscious In the second child, the only symptom was drowsiness 
with blood-sugar deteiminations leading 0 030 per cent, 0 033 per cent and 
0 034 per cent 

It becomes apparent that in adults hypogl;y cemic reactions may occur at 
faiily high blood-sugai levels and not necessarily with low concentrations, 
m childien, usually, the percentage of glucose in the blood must be \ery 
much depressed before symptoms become manifest 

While the subject of /lype? glycemia has been extensively investigated both 
before and since the discovery of insulin, the study of Aypoglycemia is more 
lecent and closely associated with the discovery of insulin, though Fischler,^ 
in 1913, described the ueakness and convulsions produced in rabbits while 
lowering their blood sugai by fasting, phloihidzin, or epmephnn He also 
reported the recovery of the animals after infusions of glucose and termed 
their previous condition “ glycopraeval intoxication ” 

INANITION AS A CAUSE OF HYPOGLYCEMIA 

Inanition is one of the earliest known causes for hj'^poglycemia Abstmence 
from food, especially uhen coupled with excessive consumption of the body’s 
storage of glycogen and glucose (as occuis in hard exercise and vomiting), 
appears to be one of the common reasons for unexpected and even marked 
lowering of blood sugar Case 2, reported above, may come in this category, 
in this instance the vomiting may have been a contiibutory factor in lower- 
ing the blood sugar to 0 030 per cent Guy® observing children, noted a dis- 
tinctly lower blood sugar after vomiting Joshn® reports a nondiabetic with pro- 
longed under nutrition produced by partial pyloric obstruction present over 
a period of years This patient, three hours after a meal, had a blood sugar 
of 0 05 per cent 

In treating epileptic children by fasting, Talbot, Shaw and Moriarty^” 
observed that the blood-sugar readings fell remarkably, as for example, to 
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38 jQff pci 100 c c III one child, i\ho, its a tesult, ^^3S frightened cud nervous, 
espeiifiiiced oppression and pain in the chest and throat, and ■vomited An 
other child’s blood sugai level fell to 48 mg per 100 tt All the children 
iieio relieved bj feeding glucose In spite of the definitel} low blood sugai, 
clinical sjiiiptonis were absent in most of the children 

The investigation of the uuincrs in the toston Jliiathon Race bj Levine, 
Gordon and Dench” ’ in 1024 and again in 1025 furnishes au example of 
the effect of estieme plijsieal effort blood sugar figures as low as 0 045 per 
cent were obtained, and the sjmptoiiis ol cvlmustion when analyzed closely 
rMeniblcd those of ‘ insulin shock The addition of sugar to the diet of 
the same pai tieipants in the race of the succeeding jear appealed to ameliorate 
some of these svinptonis 

The iiiabilitj of the bod} to absoib glucose (fasting m another aspect), 
ma} also have some bcaiing on the jiroduction of h}pogl}cemin Jlertz and 
Romingcr’ record that the absoiption of dcvtiosc is least in “dried out” 
infants Tins inn} explain the obsci-vations of Ou}* that whereas the normal 
sugar levels were OOGO per cent to 0 090 per cent those of ‘atiophic” in 
fnnts, three to four hours after meals went as low is 0 037 per cent Low 
blood figures were lepoitcd bv Chapin and livers” in ‘ atrophic nitoxieatcd” 
children 

Lack of water content in the bodv mav have been one of the factora in 
bringing about h}poghccmin m the cases just mentioned, indireotlv, it may 
produce inanition Hie following cases in adults tend to confirm the idea 
that loss of fluid in the bodv mav be responsible foi such results In a ease 
of deb}drating dinrihea oliscntd bv Lin and Cbaiig Hsio” in China a blood 
sugar of 0 075 per cent was obtained with carpopedal spasm, iigidity of the 
abdominal muscles tremor of the bodv palloi profuse cold perspiration, 
weak and rapid pulse numb and still face and extremities The authors 
question whethei or not the cianiijs oeeurring in cholera are not due to a 
low blood sugar In diabetic inaiiition Joslin” reports a case complicated 
by diarrhea and tapeworm wbore the blood sugar fell to as low as 0 017 per 
cent sbortl} befoie death In children a compensatoi} effect of water and 
glucose has been noted in the fasting diildien with low blood sugars studied 
by Talbot, Shaw and Moriariv so long as loige amounts of water were 
ingested and excreted there were but few subjective svmptoms, wheieas the 
material diminution of water intake induced flushing anvietv languor and 
abdominal pain — all capable of relief bv glucose ingestion 

SUVIMAPT 

1 The cases reported m this papei demonstrate that h}pogl}cemia ma} 
develop with mar] ed suddenness both in diabetics and nondiabeties, in pa 
tients receiving corapar itiv elv small doses of insulin and those who have 
never had insulin 

2 The s}mptoms aceorapanving the depression of the blood sugar var} 
a great deal, thev mav resemble those eharacteiistic of other diseases and 
lead to incorrect diagnoses as, for instance, the hemiplegia of oiir first ease 
Especial attention is called to the serious situations created when h}po 



116 


THE JOURNAL OE LABORATORA AND CLINICAL MEDICINE 


glj^cemia, biouglit on by insulin adinmistiation, lesults in loss of voluntary 
contiol witb lesultant iiiesponsible actions 

3 Tlieie maj be no sjinptouis though the blood sugar be veiy low (0 30 
lier cent, in one of oni adult cases) , such instances appaiently aie not ystj 
lare in children, but occni infiequently m adults On the other hand, in 
ceitain individuals M poglycemic reactions manifest themselves, though the 
blood sugai be at the accepted noimal levels (0 75 to 0 083 pei cent in a 
leported case) 

4 One diabetic patient is lepoited whose blood sugar after moderate 
insulin theiapy (45 units in twent 3 '^-four hours) was at the zero level 

5 Inanition and dehjuliation are discussed in their relation to the pro- 
duction of hj'poglycemia , these factoi-s may have been responsible for the 
low blood sugai found in one of our cases 
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IIIL RLDATION BLTWLLN CARDIAC REACTIONS TO DRUGS AND 
TIIL P„ OF Tlir BLOOD 2 ENFERniENTS WITH IMERCURl* 


B \ Willi VM S\l\nt \m> J Ernest N voler, Augusta, Ga 


A S SI \TLD 111 a rccdit ( omiimnuHtion' fioiu tins Inborator^, clnn^es iii 
the Pii of the blood modified the lenctioii of the heait to caffeine More 
txteiisnc studies ln^c since been made in this Hboraton to ascertain whcthei 
^n^latlons in the Pjt of tlic blood j)rodutt<l similai effects on the icsponse of 
the heart to other substances In the piesent icport uhich deals with the 
results obtained in experiments uilh mciciii^ siucin ite, obsei\ations haae also 
been made to determine uhethci the leactioii of the heart to the alteration of 
the Bit of the blood u is the sann after and bttoie the administiation of niei 
Clin In addition nnostigations ha\c bten conducted on the effect of respiia 
tor^ changes on the action of nicreun 

The oxpoiimonts uoro jicrformed on cits ancsthcti/ed with lucthane Mer 
enrj succinate was gi^cii intra\cnousl\ each cubic centimeter containing the 
eqiu\alent of 0 2 mg mereurt, the injections hemg made into the femoral acin 
fiom a burette at intoi\nls of fifteen minutes To reduce the Pn one and moie 
larcl} 0 25 to 0 a per cent Indiochloric aoid oi 2 to 5 per cent sodium acid 
phosphate or both were ndmmistorcd m the sime wn^ For incicnsmg the 
alkali of the blood 2*5 per cent sodium carbonate was injected The Ph of 
the blood was ascertained h\ the same method as m the nnestigntion referred 
to aLo^e 

In studies with nicicuij compounds made some jears ago jn this labora 
tory it was found that it produced a characteristic effect on the circulation 
After 2 to 4 mg ot mcrcun, m the form of succinate were injected 
intra\enousIj, the blood pressure fell suddenly almost to the base line in 
most experiments, and after one to three minutes an equallj sudden rise of the 
blood pressure occurred This peculiai effect was usually obscived after a 
latent period of about three minutes The effect of each additional injection, 
after the attack once occurred was increased both in seaeritj and duration 
and sometimes lecuircd at fiequent inter\als When the mercurj salt was 
gi\eii to cats with the heart exposed b^ icmoung the anteuor wall of the 
thorax and under artificial lespiration laiger doses were tolerated but, as 
before, the attacks occuned regulaih aftei about the same interval and 
lasted two to three and sometimes foiii mimitts oi Jongei 

The beha-vioi of the heart was as follows The attack was ushered in 
bj depression of the auricles which aerj frequentU amounted to complete 
inhibition, the ■ventucles being also depressed, but not nearly to the same 
extent as the amides for thej nsiiallv contracted though the beats were 
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very much slower and not much decreased in stiength The depression of 
the ventricles, hovevei, was also consideiable in some expeiiments Besides 
cardiac depression we also noticed heait block, dissociation, gioup conti ac- 
tions and extrasystoles These, it may be lecalled, were desciibed by Salant 
and Kleitman^ in expeiiments on the isolated fiog and tuitle heaits when 
peifused with meiciirj salts It may be pointed out, hoivevei, that the heart 
of these animals differed in some lespects in its reaction to meicuiy fiom 
that of the cat heart in situ The auricles in the frog and the tuitle con- 
tinued to beat some time aftei the ventiicles stopped Exactly the reveise 
oecuiied in the cat Of inteiest also is the obseivation that delirium cordis 
noticed in the tuitle heait, seldom occuired in the cat 

The time of appearance of symptoms of poisoning by meicury in eats 
while taking place legulaily after an interval of about three minutes giew 
less aftei several doses ha\e been given until the latent period was reduced 
to a few seconds The duiation of the individual attacks was, on the con- 
tiaiy, increased Thus in one expeiiment the first attack lasted tliiee minutes 
but the duration of the sixth was eight minutes In some experiments re- 
peated attacks oecuiied when the minimum toxic dose had been exceeded 

The total amount of meicurv lequiied to piovoke the typical symptoms 
laiied considerably, but was nevei less than 3 mg per kg and only m one 
experiment was the effect obtained with this amount In the rest of the ex- 
peiiments this occuned aftei 4 to 5 mg per kg and sometimes 7 to 8 mg 
pel kg have been injected before the first definite sign of meicuiy poisoning 
uas obseived The fatal dose showed much less laiiation Aiiest of the 
heait -was usually produced by doses of 7 to 9 mg pei kg , but in one experi- 
ment the fatal dose was 11 mg and in anothei moie than 14 mg per kg 
(Table I) The piobable leason foi the inci eased lesistance in these expeii- 
ments vill be discussed latei 

Quite different was the effect of meicuiy when the Ph of the blood was 
artificially changed by the intiavenous admmisti ation of sufficient amounts 
of acid 01 alkali Although the action of meicui's was not alwaj's qualita- 
tnmB diffeient fiom that pioduced in conti ols the quantitative difference 
uas often imiv consideiable This applies paiticularly to experiments with 
acid and meieuij We obseived eaily in this investigation, while it was still 
in its pielimmaij stage, that the admmisti atioii of 1 mg of meicury per kg 
given aftei a moderate amount of acid promptly arrested heait action As 
the fiist test was made on a cat that had alieadj lecenmd several doses of 
raercurj’-, an experiment was earned out in which a sufficient amount of acid 
was given before the admmisti ation of meicuiy was begun Ten cc of 1 
per cent h'^ drochloiic acid weie injected mto a cat weighing 3 3 kg Heart 
action vas depressed, the auiicles being inhibited for about fifty seconds but 
the heait completely leeoveied within thiee minutes after the injection of 
acid The intioduction of 1 mg mercury per kg as succinate, mto the 
femoral i eiu parah zed the heart immediately after the injection was finished 
Although the same amount of mercury m pioportion to body weight proved 
to be less effective m other experiments, indisputable eiudence of deci eased 
resistance produced by acid was obtained One milligram meicury as sue- 
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Table I 

SnQ\MNa lOMCirr or Mercury 

TOTAL AMOIVT Or MERCUPT PEP KO IN lIII.L10R\^fe 
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cmato, per iig «!ieu mjcc(i.d aUti liMlrocliloiio atid gieath ds-piossed the 
amiUos, and the MiitiitUs nitliont inoduciiic. lionc\u ciidiat iin-gnlautj 
That the inert ase of the Pit of the blood leudtred mertun more toxic uas 
shown 111 lime othci casts The tjineal effect uhith, as dcsciibed aboae, con 
sistcd of eaidiae depression iircgulariti and \trj often arrest of the heait, 
was piodnced in seien expeiimcnts nitli 1 to 2 mg of mercuiy per hg In 
another cat this was obsened ouh iftei tbt third injection of meicurj or 
aftei a total of 3 iiig pei Kg On the oibci hand 3 mg and indeed even 1 
mg was fatal in two cats of tins scuts That the toxicitj of mercuiy may 
also be gieatlj increased bj wcah acid was shown in one of these experi 
ments In this ease 0 5 instead of 1 per cent liidroohloric acid as in the 
ether experiments was giacn before ineicura the Pn of the blood being re 
duced 033 Ihe ilist dose of laeicnij succinate protoled an attack of the 
heait, the auricles being mhihited foi iicaih three minutes while the coii 
tractions of the aentiicies cluiing this time weie gieatlj decreased in force 
and freqncnov 

"We obsened, howeaer, that in some experiments larger amounts of mer 
curv were required to produce the etfects described in spite of the adminis 
trations of acid It occurred to us that the amount of air introduced into 
the lungs might be a causal factor New experiments were therefore insti 
tuted to test this suggestion The results obtained indicated that the toxicitj 
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of niercuiy was affected by vaiyiug tbe piilmonarj ventilation "When this 
vas greath inei eased mereurj' vas less toxic notwithstanding the adminis- 
tration of acid, this being especially the case when dilute acid uas injected 
On the othei hand when pulmonaiy I'entilation was lessened, niercnij’’ aftei 
acid uas much moie toxic The effect of pulmonaiy ventilation was also 
studied HI experiments in which ineicuiy alone was given It was found that 
when lespiiation vas iiici eased much laigei amounts of mercury could be 
gnen In one expeiiment moie than 14 nig pei kg were toleiated, in an- 
othei 11 mg pel kg , whei eas the maximum fatal dose under moderate 
artificial respiiation vaiied betueen 7 and 9 mg pei kg (Table I) The 
beneficial oi detoxicating effects of increased pulmonaiy ventilation was also 
observed even after alkali had been administeied The explanation of the 
effect of the greater volume of an on mercurv poisoning uhen the alkalinity 
of the blood is inci eased will be discussed later 

Biief desciiptions of the following experiments mil help towaid a bettei 
appreciation of the lesnlts discussed above 

Experiment 613 — Cat, male, eight 3 kg 11x0010110 anesthesia, Ph of the blood vaa 
7 IT, 2 53 P M to 3 26 P M , se\ on iniections 5 c e each were made of 1 per cent hydro 
chlono acid Tlie last injection depressed the auricles and slightlj also the ventricles, but 
no significant changes occurred after the previous injections Fifteen c c 1 5000 mercurj 
succinate given tvo minutes after the last dose of acid, vhen the heart began to improve, 
produced considerable depression of the auricles and to a lesser ei.tent also of the ventricles 
The heart recovered completely m 4 mmutes Three more injections administered 15 
minutes apart, made subsequentlj , had no effect on the heart but the fifth injection 
after acid produced cardiac depression again, from which the heart recovered 

In another experiment mercury was very toxic in spite of increased respiration This 
experiment differed, however, in several respects from the others of the senes Heart action 
was not appreciably affected bi acid of which 015 cc per kg was guen, but a few minutes 
after 10 c e blood were drawn from the carotid artery , heart action became very weak, the 
contractions of the auricles being very feeble After some improvement, a dose of 1 mg 
of mercurv was given This depressed the auricles, but did not affect the lentricles The 
next injection was more effective, while the third was fatal Although the results of this 
experiment show that increased Pn (the Pn after the last injection of acid was 7 15) 
increased the toxicita of mercury in spite of inei eased pulmonary lentdation the typical 
changes produced by mercury were absent 

As the results of this experiment might have been accidental two other cats were gnen 
mercury administered after acid while maintaming only a moderate degree of pulmonari 
lentilation After sufficient amounts of acid had been injected mercury produced effects 
similar to those observed in our earlier experiments In one cat the second dose of mercun 
succinate caused moderate depression, the third was followed b\ a mild attack, typical of 
mercurv, but the heart recovered The fourth produced an attack which lasted ten minutes 
This, too, was followed by recoveri Tlie next injection was rapidly fatal The toxiciti 
of mercuri was even gi eater in another case, an attick, though mild, occurred after the 
second injection This was more seiere after the third and was fatal when the fourth 
dose was given 

That inci eased Pn of the blood may become very harmful was shown 
when acid was injected after mercury AVe observed in one of our earlier 
expeiiments that small amounts of acid gnen aftei the administration of 
meicurj greatlv depiessed the heait, especially the auricles, which in several 
instances stopped contiacting In one experiment this occuiied when 2 e c 
1 per cent hvdrochlorie acid weie injected aftei 4 mg mercuiy had been 
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gncn In the simc e\pnnncnt tno doses o£ 5 cc of the ncid injected tno 
mmutes npert before incrcun, n is nithout effect on the auiides and caused 
slight temponn depiessioii of the lentiicles Ihese injections of hjdro 
chloric neid, it n^^ be lemnrhcd uore gncii after 40 c c 2 5 per cent sodium 
ncid phosphate Similar eftccts ncre noticed in other evpenments when 
mercm\ was followed l)\ acid In one cat which rctcncd two doses of racr 
ciin of 1 mg pel Ig, 5 cc 3 pii tint Jndrocliloiic acid depressed the 
auiiclc and to a less extent also the \cntiicle Tlie icsults wcie coiroboiated 
when the sime dose was repeated foiii minutes later In each case the 
\cntnclcs rccosercd hut the effect on the amities persisted Aftei a lapse of 
anothei four minutes the same amount ot neid was gnen This lapidh de 
pressed both the aunties and \ent!ie)es The auricles wtre parahzed within 
one minute after the injection while tlu Mutnclts contmued to beat fcebl> 
one minute longer The cfiect of aoid was e\en moio diastic in another ex 
peiimcnt ^ix injections of 5 e c euh of 1 pci cent Ii\ drochloric acid were 
gnen thiee to four minutes ipart In no case did am appretiable change 
in heait action octiu whith was piobabl\ due to the high all aliiuts of the 
blood in tins cat Isiiio c t of mcrcur\ sntiinatt oi 5 c c per 1 g were then 
injected This depressed the auiicUs slighth ilso the \cntnclcs immednteh 
after the injection IrroguIanf\ whith was tiausiton, developed later Both 
reco^e^ed^ howe\cr in about three mmutes after tlie mjcction Ten minutes 
after the meicuia another intcctioii of 1 per tent In diochlonc acid was begun 
This stopped the heart prompt!^ when scarceh 5 ct were gnen In several 
other expel imcnts which were pei formed inter the same results were ob 
tamed and in one of tlieso 2 <. e 1 per cent aeid gnen tlircc minutes aftci a dose 
of 1 mg mercun per Kg paraljzcd the hcirf while two injections of the 
same amount of acid when gnen befoie the last dose of mercun produced 
onh a slight tiausiton dipussion 

In this connection the results of t«o evpei/ments maj he given in whicli 
acid was injected snnnltancoush with the usual dose of mercurj- In both 
cases heait action was promptli depressed whereas the same amount of acid 
alone adminisfeied befoie nierciirv produced \prv moderate depression in one 
and practicallj no effect in the other experiment Since some injections of 
mercun given subseqiientlv had no effect it is evident that the changes ob 
served were due to the combined netjon of acid and mercurj 

Tests were also made to ascertain the influence of increased all alinitv of 
the blood on the reaction ot the heait to mercun Although the effect was 
not as stnhing as witli acid the evidence obtained indicated increased resist 
ance The protective action of alhali was manifested in some expeiiments 
when the tj^ncal attacks following the administration of mercurv were sup 
pressed bj the subsequent injection of sodium carbonate In one experiment 
sjraptoms of meiciirj poisoning developed after i total of 2 mg mercurj per 
kg had been given Several injections of carbonate were then made and the 
Pn of the blood which was now determined sliowed that it was distmctlv 
greater than at the beginning of the experiment TInee more injections, of 
1 mercurv pci leg failed to provoke an attack Aftci the admimstratiou 
of Sufficient amount of acid to i educe the alkalinitv to noimal, another dose 
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of meicurj, the same size as before, was giieu but this failed to pioduce the 
usual effect In anothei experiment similar results were obtained with alkali 
and mercuij^ The lesults, honevei, were not as unifoim as m the case of acid 

We observed that alkali may also decrease the lesistance to mercuiy In 
this case 50 c c 2 5 pei cent sodium caibonate weie given at the beginmng 
of the expeiiment before the administiation of meicuiy The first injection 
was without effect, but the second dose of mercuiy pioduced the characteiistie 
changes in the heait Detennination of the Ph showed that the blood was 
maikedly alkaline and well above noimal In anothei experiment in which 
caibonate was given aftei a total of 7 mg mercury pei kg had been injected, 
cardiac depression occuried, the effect being most niaiked on the amides 

DISCUSSION 

That the effect of mercurj on the heait was gieatly influenced by altering 
the hydiogen-ion concenti ation of the blood was abundantly shown in these 
experiments It should be added, howevei, that a consideiable variation in 
the size of the effective dose of meieuij' was obseiwed in some cases although 
theie was little oi no difference in the Ph of the blood The inteiestmg ob- 
servation, howevei, was made that the toxicity of mercury was greatest when 
the Ph was 7 35 to 7 15 and also when it reached a value of 7 65 Furthermoie 
our studies indicate that it is not so much the absolute amount of liydiogen 
ions m the blood w'hich is the detennining factor as the change in each in- 
dividual case The same ineiease oi i eduction m the Ph of the blood may be 
equaUj effective in modifying the action of meicuij 

As pointed out in the preceding pages, inci eased puLmonaiy ventilation 
played an important role in modifying the effect of meicury This is readily 
explained in view of the lessened amount of liydiogen ions retained by the 
blood Evidence was obtained, howmvei, showung that the increased toleiance 
was not wholly due to gieatei alkalinity of the blood for heart action was 
greatly improved by inci eased pulmonai-y ventilation after the injection of 
sodium carbonate Also, in expeiiments in which mercury alone was given, 
increased lespiration w^as associated with a pronounced augmentation of toler- 
ance Whereas the fatal dose of meicuiy was ordinarily 7 to 9 mg per kg 
this was increased to 11 to 14 mg pei kg upon in ci easing pulmonaiy ventila- 
tion Hence the greater amounts of oxygen which was thus provided probably 
constitute an additional factor in raising the threshold of tolerance for 
meicury 

The inei eased toxicity of acid aftei mercury, described above, may be ex- 
plamed by the presence of meicuiy in the blood and also in the heart at the 
time of the injection of acid since this metal is very slowly elimmated and 
tends to be cumulative It is piobable, theiefore, that the heart is injured 
and IS thus more sensitive to acid This would also explain the behavioi of 
the heart when the twm compounds are given simultaneously We noticed in 
some eases, particularly when dilute acid was gnen, mercury injected subse- 
quently sometimes behaved as in experiments without acid This we believe 
may be accounted for by the rapid neutralization of acid by the alkali in the 
tissues and elimination by the lungs and kidneys 
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SUMMARY 

1 Small amounts of meimij m the foiin of buccinate, admmisteied lutia 
\ODOusl} anto anesthetazed cats pioducc caidiac inegularity, depression and 
arrest of heart action, which occm aftei a latent period of about thiec minutes 
and last se^eral minutes Ihe latent peiiod decreases and the duiation of the 
attacl incicases witli successne injiclioiis of incrciirj Complete recovery 
m'i\ occui e\en after piolonged cessation of contraction 

2 Acid gi\en in sufficient quintif\ before meicuiy greatly increases the 
toxicih of mclcllr^ The amount of ineieuM nccessai\ to produce the charac 
tcnstic changes in heai taction in n be onh half to a thud of the dose lequired 
to cause the same cflect Avithout acid 

3 Tciw small quantities of and aie toNic c\en after modeiate amounts of 
mcrcur^ 

4 Alhah confers protection against nicrcun, proMded moderate amounts 
onlj are gnen If sufiieicnt all ali is introduced to increase the Pn of the 
blood b^ about 0 2 abo\e uoimal mcrciii\ becomes more toxic 

5 Increased pulmonan \entilation increased the resistance to meicur} 
It ^vaa suggested that the oftect was due to a deeiease of the Pn of the blood 
as well as grcntci amounts of os\gcn 
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of meicm 3 , same size as before, ivas given but this failed to pioduce the 
usual effect In anothei expeiiuient similar results veie obtained with alkali 
and meicim’- The results, honevei, weie not as uniform as in the case of acid 

We observed that alkali may also decrease the resistance to meicuij’- In 
this case 50 e c 2 5 per cent sodium carbonate weie given at the beginning 
of the expeiiment before the admmistiation of meicurj'^ The first injection 
was without effect, but the second dose of meicuij’’ inoduced the characteristic 
changes in the heart Determination of the Ph shoved that the blood was 
maikedty alkaline and veil above normal In anothei experiment in which 
carbonate vas gnmn after a total of 7 mg meicurj’' per kg had been injected, 
cardiac depression occurred, the effect being most marked on the auricles 

DISCUSSION 

That the effect of mercury on the heart was greatly influenced by altering 
the hydiogen-ion concentration of the blood was abundantlj’’ shorvn in these 
experiments It should be added, horvever, that a considerable variation m 
the size of the effective dose of mercury was obseiwed in some cases although 
there was little or no difference in the Ph of the blood The interesting ob 
servation, however, was made that the toxicity of meicurj’- was greatest when 
the Ph was 7 35 to 7 15 and also when it reached a value of 7 65 Puitheimoie 
our studies mdicate that it is not so much the absolute amount of hydrogen 
ions in the blood which is the determining factor as the change m each in- 
dividual case The same increase or reduction in the Ph of the blood may be 
equallj effective in modifj ing the action of mercuij 

As pointed out in the preceding pages, increased pulmonary ventilation 
plaj'^ed an important idle ui modifjing the effect of meicury This is readily 
explained m view of the lessened amount of hj'diogen ions letamed by the 
blood Evidence rvas obtained, howevei, showing that the mci eased tolerance 
was not whollj^ due to greater alkalmitj' of the blood for heart actron was 
greatly improved by increased pulmonary ventilation after the injection of 
sodium carbonate Also, in experiments in which mercury alone was given, 
increased respiration was associated with a pronounced augmentation of toler- 
ance Whereas the fatal dose of mercury was ordinarily 7 to 9 mg per kg 
this was increased to 11 to 14 mg per kg upon increasing pulmonary ventila- 
tion Hence the greater amounts of oxj’-gen which was thus pi ovided probably 
constitute an additional factor in raising the threshold of tolerance for 
meicurj' 

The increased toxicity of acid after mercury, described above, maj^ be ex- 
plamed by the presence of mercury m the blood and also in the heard at the 
time of the injection of acid since this metal is very slowly eliminated and 
tends to be cumulative It is probable, therefore, that the heart is injured 
and IS thus more sensitive to acid This would also explain the behavior of 
the heart when the two compounds are given simultaneously We noticed in 
some cases, particularly vhen dilute acid was giren, mercury injected subse- 
quently sometimes behar ed as in experiments without acid This we helieve 
may be accounted for by the rapid neutralization of acid by the alliali in the 
tissues and ebmmation bj' the lungs and kidneys 
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SUJI JI IBT 

1 Sinnll amounts o£ meicitr^ m the form of siicuuate admimsteied mtra 
AenousK into anesthetized cats produce caidiac iircgulantj, depiessiou and 
arrest of iieait action, nlueh occur after s latent period of about tbiee minutes 
and last setenl minutes The Intuit pciiod decreases and the duiation of the 
attack inei cases uith successuc injections of incrciirj Complete rccotery 
maj occur eten after piolonged cessation of contnction 

2 Acid gi\en in sufficient quantiti befoie lucicurj greatij increases the 
toxicitj of iiioicuiA The amount of inoiuir} nctessaii to prodme the chnne 
teristie changes in heart lelion niai he onh half to a third of the dose leqiured 
to cause the same effect u ithont aeid 

3 Vert small quantities of acid aic toxic even after moilente amounts of 
mcrcun 

4 Alkali confers protection agiinst mcieni-) proiided nioduate amounts 
onlj arc gnen If sufficient all all is introduced to incioasc the Pii of the 
blood be about 0 2 abo\e normal merenn becomes more toMC 

5 Increased pulmonnn \cntilation increased the resistance to raeitim 
It ivas suggested that tlie clToct was due to i dccicasc of the Pn of the blood 
as ATcU as greater amounts of oxsgcn 

RErCRCNCES 
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THE HEMOLYTIC PEOPERTIES OP THE AUTOLYSIS PRODUCTS OP 
GASTROINTESTINAL MUCOSA, CONSIDERED IN CONNECTION 
WITH THE PROBLEM OP PERNICIOUS ANEMIA-^ 


B\ Beauaiont S Cornell,! M D , Baltimore, Md 

TVTYPELDT^ showed that the autolysis products of A'aiious intestiual hacte- 
iia, paiticulaily B coli, had a deftmte hemolytic effect Avhen injected 
mto rabbits, and pioduced in 9 labbits out of 15 a maiked maciocytic anemia 
with megaloblastic bone mairow changes To attempt to i elate such experi- 
mental findings to the etiology of pernicious anemia leflects, perhaps, the 
Aiewpoint expressed bj' Adami,” when he suggested that this disease was due 
to subinfection by special strains of the colon bacillus group 

It has long been lecognized that the antolysis products of imiious bodilj 
tissues are not only toxic but to some degiee hemoUdie Mason and Davidson^ 
shoAved that liver and spleen autolyzing in the peritoneal canty of dogs ex- 
eited a profoundly toxic influence resulting frequently in eaily death and, 
111 any case, affecting quite definitely the chemistiy of the blood Bradley* 
leiiewed the whole question of tissue autolysis and suggested that autolytic 
piocesses may be conceiiied nioie intimately than noAv believed in the mech- 
anism of disease 

In pernicious anemia, quite apart fiom anj’’ stated process, the gastro- 
intestinal mucosa has long been suspected of giving rise to the disease 
Hon aid** stressed this aspect of the studi' m 1911 Previously Berger and 
Tsuchnm® isolated fiom the intestinal mucosa in persons dead of the disease 
a lipoid fiaction uhich was capable, on parenteral injection into animals, of 
pioduciiig a macioeAdic anemia, and was found to be ten times as potent as a 
similar fraction from other corpses Bj producing an artificial diarrhea rn 
dogs and then extractrng their intestinal mucosa, a very similar lipoid fraction 
was obtained Cornell" noted dunng an attempt to implant B welehii in 
dogs’ intestines bj feeding massne cultures of the organism, that the initial 
diarrhea which resulted Avas soon followed by an anemia of transient charac- 
ter but shoAiing definite macrocytic morphologic disturbance of the red blood 
cells Burns and Dixon® seek to relate the seieie diaiuhea occuirmg in 30 per 
cent of cases of pernicious anemia to some alteration in the lipoid metabolism 
of a casual nature Haden'’ suggests that a pathologic state of the intestinal 
mucosa iiiaA be capable of gning rise to a toxin iihieh maj cause pernicious 
anemia It is unnecessari to remind the leader of the severe pernicious like 
anemia Avhieli maj attend gastric oi colonic cancer, or sprue, or dibothrio- 
cephalus infection, in all of these diseases the intestinal mucosa is either the 
site of malignant hiperplasia oi is in close pioximitj to an iinading parasite 

•From Uie Department of Mefllcme The Johns Hopkins Unirorsitl School of Aledlcinc 
ReceKecl for publication June 18 102" 

•fDukP Uni\er<!iti Medical Research Fellon A’oiuntarj Assistant in Aledicine and Demon 
Btiator in Clinic il Aticroscopr 
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Sejderiiclin*^’ prodiicctl a niHioc\tit momia m dogs bj artificiallj instituting 
a chronic stenosib ot the. iuwu ikum Aleultugratht*^ has collected eight m 
stances of ptrnitious uujjim is^oti itcd with intebtmal stiicturc Chapman 
and Dufi.^ lepoit the dist ist ni i wonuu who pieviouslj had whit appeared 
to be pniahtie ileus 1 o.^an* Inuiul the 1> dantidium coh m the stools of a 
group ol cases of pciimious uuinu \11 these miious obscr\ations ma> cou 
cci\abh be o'seremph isi/ttl ind th n sicnduance o\errated but it is obMOUS 
that one of their common (knoiuiu itors is the iuUstinal mucosa 

Such suspicion ot tin duisint ti at miieosa as a possible etiologie fae 
tor in the disease while l»ut \ ioumiUtid ib stiengtheucd b) the cou 

stitutional absence oi iuiuin n «>n llu put ot the gastiic mucosa in all cases 
Again, the mucosa ol iIh Poufo umhi^ois itiophi ai 45 pei cent of cases 
Atrophj IS not an m\ luibi hiifluu in tiu istiit iimeosa (1‘nbci and Bloch, “ 
X’asse\* ) but absciuc o< lumti n is \ntualh i constant finduig There is no 
evidence that tile ink stm (I nni >sj un»hi,.ots ifioiihe oi e\en infection Tlie 
gastric mucosa nlwns pus nts lutimnnihon wluthex atrophj is present oi 
not 

The gencnl pioblnu insin. Inmi tins* consideiations is first of all 
whcthei the gastiomti sinul mmosi is tIu seat of an> abnormally actnc 
process The luillni piohbm <il wIkIIhi \in such process is lelated etio 
logicallj to the disc isi issoimwlut Imilni ihtid to iiupiire 

There is no indu itioii ?h it im<d\sis of this membrane occiti*s in pernicious 
anemia to am signdn nut < ut \uioU sis is \ self digestion o£ a cell due to 
the aetiMt\ of its luti mllnlu ni/\itu'* aini occin-s when the normal pb^slo 
logic balance of the ceil is sufili untiv upstt h\ interference with its blood oi 
none supph 

The present nntsti^ition w !> undeitiltu in oidei to gam information 
regarding the eftett on iln bioo<l of tin autol\sis products of gastromtestiml 
mucosa It includes ni iitro 'ind aiiinnl expeiiments Since the protocols 
co-ver 100 pages of t%}ied notts and sm<* the lesnlts me not sufficiently im 
portant to regune expanded destiiptiou'' tlux will be presented in abbrevi 
ated form 

rEsL LTS 

Saline extracts of fi(sh nuicosi ol tiu stomach and duodenum of the lab 
bit ln\e no hemohtic or size ^Uenng effect on the washed erjthrocTtes of 
the same animal when incubated at 37 5 C for one hour "When portions of 
nbbit’s stomach h\er duodenum and spleen are allowed to autoljze at 
37 0 ^ C foi 18 hours tlie digests in isotonic saline, espeemllj those of the 
stomach duodenum and spleen when nnx-cd with washed rabbit erythrocytes 
and incubated for one houi at 37 5 C exeit a peculnr effect on these en thro 
c\te& \iz they cease to retain the globular shape which they assume in saline 
alone, and expand to a normal disc shape but of w ider diameter than normal 
Commercial pepsin in saline exeits no such effect on rabbit ci*y thiocy tes It 
was also detenmned that i change m the Ph of a normal saline solution o-\er 
a range flora 5 2 to 8 4 had no such form altering effect on these cells The 
digests of duodennm, Iner and stomach also exerted a definite hemolytic effect 



12b 


THE JOHRNAIi OF LABORATORY AND CLINICAL MEDICINE 


on washed labbit cells, while that of spleen did not The tivo factors to be 
luled ont weie the toluol used in the digests and the question of infected 
digests Toluol itself exerted no form-alteimg oi hemoljtie effect on washed 
erythrocjtes The digests from which the toluol was completely evapoiated 
iieie just as actne in both lespects as befoie Aeiobic and anaexobie cultures 
of the digests shoued only a giam positive bacillus, the cultuies of which 
failed to exeit any influence on the erythioeytes It appealed therefore that 
digests of labbit diiodeum, stomach and liver, made under toluol, for 18 hours, 
excited a foim-alteiing and hemoljdic effect on washed erj'^thiocytes in vitro 

The factors in these digests lesponsible foi the hemolytic and fonn- 
altermg effects weie not active enzjmes since boiling them did not remove the 
effect, noi weie thev pieeipitated with the protein Their effect could be quite 
easily neutialized by the addition of fiesh or inactivated human or animal 
blood serum 

The injection into labbits, subcutaneously or intiavenously, of the digests 
of rabbit’s or cow’s duodenum produced mild anemia, slow in dev^eloping, 
chaiacterized by a fall in the hemoglobin percentage and the red blood count, 
leucopenia, blood platelet reduction, and a moderate degiee of macrocytosis 
Piactieally no differ enee resulted whethei these digests were first boiled oi 
given uuheated, the blood picture lesultiug suggested merely a toxic depres- 
sion of the hemopoietic tissues 

A somewhat elaborate division of the digest of cow’s duodenum into 4 
lipoidal fractions was made, but none of these separately, noi in any com- 
bination, produced more than a macrocytic, aplastic anemia when injected 
parenterally into rabbits 

It was then sought to deteimme the effect on the blood bj’’ placing freshlj 
removed rabbit organs within the peritoneal cavity of rabbits Carefully 
determmed equal weights of liver, spleen, stomach wall, duodenal wall, heart 
muscle, kidnevq and skeletal muscle vveie used, each being placed in the perito- 
neal cavity of rabbits of equal weight, the pentoneum closed and the blood 
observ’^ed for some davs subsequently These experiments weie thrice repeated 
and the following results noted 

1 The greatest abnormalities in the blood, when such abnormalities oc- 
curred, were noted in all cases on the fourth day after operation 

2 Slight oligocvthemia was produced in all rabbits except those receiv- 
ing liver and skeletal muscle In both these cases the red blood counts were 
increased klarked oligocythemia occurred in those rabbits receiving duo- 
denum and stomach, sometimes to the extent of 30 to 50 per cent of the ori- 
ginal blood count 

3 The hemoglobin peicentage was reduced in all rabbits except those 
receiving kidnev, in which case it was increased Habbits receiving duodenum 
and stomach show ed most pigment reduction (from 10 to 30 per cent) 

4 All rabbits except those receiving kidney and liver showed leucopenia 
Those receiving kidnev and liver showed some increase of leucocytes The 
most marked leucopenia developed in those receiving duodenum (loss of 41 
per cent), spleen (loss of 62 per cent), and heart muscle (loss of 66 per cent) 
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5 The oo]> niorpIiolof,ic dinnges in tlie red blood cells occurred in those 
rnbbits rccennig duodoiiuin and stonncli In these cases, the imcrocjtosis on 
the third to fifth dn^s offen evtiemeJi niarhed, sometimes in the presence 
of aneniin and sonietimcs \uili little iccoinpanjiug anemia Active regenera 
tion of the marroir \\is indicated h\ incieasiiig reticuJoc^ fc counts from the 
second to the fifth dn^ m these casts 

It \\ns detenmned In '10 control experiments that this anemia with macro 
cjtosis produced bj introdming stomach or diioclemim into the peritoneal 
cnMtv did not depend on iiilolMic oU\it\ The technic unifornilj employed 
throughout mas a^ follows 

The fresh stomach or duodenum (or other organ) was lemoved, opened, 
washed m running stcrije saJiiu weighed and then placed in toluol till icady 
to use It was placed in t«iIuol to I ill microorganisms and usually remained 
there for thiita minutes 1 lu n it u is ii inoud horn toluol, thoroughly n ashed 
again in running salmo uid pliucd m the pLiitoneal caMty of a rabbit 

In the contiol cxpciimuits n w !•< discolored that the stomach oi duo 
denum could be licnted to su ( im jO minutes after lenioial fioin toluol, 
without in nu\ wa^ intctrcuiif, wi'h ilie (tUct on the blood of the rabbit into 
which it was subscfiuentli lutiodiutd hurtluimorc, the mucosal setaptnos, 
cither heated oi uiih<nt<d pt<»<lui d tin same (fftet on t)ie blood But if no 
prclirauian contact witli toluol w js |i< imitNd to tal c place, the oigan or its 
mucosal scrapings had no ^iTut on the blood wlietber they avere heated or 
unheated On the other hand toluol by itself was repeatedly inyected intra 
pentoncalli in Oo cc clo^is without (tJ«ct on the blood 

The most reasonable oiplaiiation of the phenomenon aias as follows 
There exists in the mucosa oi the stomach and tlie duodenum some thermo 
stahde substance which is cafiabh on ih'^orption of depressing bone marrow 
actiiitj and causm^ abnoimal blood toinntion pioMtlcd it is pie\iousl\ cv 
tracted with toluol at room teinpeialurc Piesumably toluol removed an 
mlubitori substance Oui itfoupts to r<io\ti tins inhibitoii substance fioiii 
the toluol were unsuccessful 


C0NCLL6I0N 

The mucosa pniticularli of the stomach and duoduiura after preliminary 
treatment with toluol is capable on intrapciitoneal introduction, of causing 
a marked macrocytic anemia There is do indication that this plienomenon 
has any relation to the problem of pernicious anemia 
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COMPLEMENT-FIXATION ENACTIONS, USING ANTIGENS PREPAEED 
FROM THE AUTOLYSIS PRODUCTS OF STOMACH, DUODENUM, 
AND OTHER ORGANS, WITH SPECIAL REFERENCE TO 
PERNICIOUS ANEMIA BLOOD' 


By Beaumont S Cornell,! MD, Baltimore, jMd 


A S previously poiuted out, tlie luucosa of tlie stomach and duodenum, 
lA after prelimmaiy treatment with toluol, is capable, on intraperitoneal 
introduction, of producing a maiked macrocytic anemia in labbits Bone- 
marrow depiession is quite eaident in this anemia The smeai picture is 
somewhat suggestne of an early pernicious anemia smeai, the macrocytes 
being characteiistically ciiculai lather than oval The phenomenon is not 
eonsideied to hate any i elation to the etiologie problem of pernicious anemia 
An opportunity presented, liowetei, of doing complement-fixation reactions 
on a senes of pernicious anemia blood samples, using as antigens alcoholic 
extracts of the autolysis pioducts of taiious organs, the results of which are 
gn en below, v ith conti ols 

The antigens used veie made as follows 

Cow’s, 01 human organs, weie placed whole under toluol at 37 5° C foi 
periods vaijing from 2 to 4 weeks At the end of that peiiod, the resulting 
mateiial was etapoiated to a paste in fiont of a fan, the paste collected and 
kept in the ice box 

The antigens were made usually bv extracting the diied autol}'sis prod- 
ucts for 2 weeks with absolute alcohol Sometimes preliminary extraction 
with ether was done before the alcoholic exti action In all, 35 different anti- 
gens weie employed Most of these antigens veie moderately hemolytic but 
few V ere anticomplementaij Double titrations were routinely done to deter- 
tennine the dilution used, uliich was oidinanlj, 1 in 40, sometimes 1 in 60 

•Kiom tliG n^partmont of Xleilicine The Johns Hopkins Lnl\e^SIt^ School of Medicine 
Recei\ed for publication June IS 1027 
■‘Duke Unhersitj Medical Research Felloii 
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Tests %%ere c^rncd out witliiu 24 hours of taking the blood sample The 
teclmie employed was a modification of the original Wassenuanuj each speci 
men being coiitiolled bj a tube omitting antigen Double tests were done in 
all cases (1) with imotmfed seiuni, (2) with iinheated serum 

Itesnlts — 1 Out of 75 cases of pernicious anemia m all stages of the 
disease, 2 onh gate 4 plus positnes and 14 gate from 1 plus to 3 plus positites 
tvith an antigen made from cow s duodenum autoljsis products 

2 The onlj other positnc reactions were obtained in (a) 2 cases of 
pulmouarj tuberculosis witb catitation (complete) (b) 24 cases of sjphilis 
in whom a positnc IVasseimnnn was present (10 complete and 14 partial 
fixation) 

3 The balance of the cases weie negatite and included 7 cases of pulmon 
arj tubeioulosis with catitation 9C eases of sjphilis with positnc Wasser 
niann tests, and 328 eases of taiious other diseases the bloods being obtained 
from the Wnssennann laboiaton of the Johns Hopkins Hospital and from 
Eudowood Sanitarium 

From these results it will be seen that the icaction has no spcoifio talue 
wliatetcr, and mat occur m pernicious anemia stphilis and tuberculosis 

An csporiraental studt of the reaction was undortaLeii ^J^le rabbits 
from stock were taken and as a iircliminan tlieir sera weie tested against 
5 standard antigens made bj alcoholic cstnction of ranous cow and human 
organs Each rabbit was then immunized oter i period of t month by re 
peated injections of autoljtic products each rabbit alinis recening the prod 
uot of the same organ and different labbils rcceit mg slu aj s different organs 
The organs used for immunization included all fite orgins used m making the 
file antigens The results were as follows 

1 All nmo rabbits were at the beginning negatite to each of the 5 anti 

gens 

2 All rabbits, aftet immunization were negatite to each of the same 5 
antigens 

This is an indication that a positite reaction m a human being does not 
depend upon anj tjpe of immunologic response to products of autolysis 

The raennmg of a posititc reaction with such antigens is of course oh 
scure and probably indicates some pbj sicochemical state that mar be shared 
bv the three diseases mentioned — pernicious anemia tuberculosis and svphilts 

CONCLUSION 

The serum of patients with pernicious anemia stplnhs and tuberculosis 
occasionallt gite a positite complement fixation when an antigen prepared 
from the aiitoltsis products of tarious organs is used The significance of 
this reaction is quite obscure and probablt depends on plij sicochemical fac 
tors of no practical importance 
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NOTES ON SO-CALLED DIBROM-OXYMERCURT-PLUOEESCEIN 
SODIUM SALT {JIERCUEOCHROME-220 SOLUBLE)^ 

B-i Bernard Sadkin, B Sc , Chemist, Brookdyn, N Y 
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HEN dibrom-meieury-fluoreseem nas first described in the Iiteiatuie 
the following structural formula was given, as representing that com 
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The encircled figures represent positions as mentioned m the test 
From the description of the method of manufacture given by Whitef” 
there is no reason to believe that a pme pioduct, or one having the above- 
mentioned straetxu-al formnla, is obtained That the reaction is allowed to 
continue until no mercury is present in the solution to react with ammonium 
sulphide, only indicates that all of the inorganic mercuiy (fiee Hg ions) has 
enteied into eomples or organic combination 

•Received for publication Jlsrch 27. 1927 
tU S 1 535 003 April 21 1925 
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"When bromine is added to fluorescein, lu older to form dibromfluorescein, 
positions (4) and (5) arc those fust attacked on substitution, the hjdrogen 
atoms at (2) and (7) being replaced subsequently ’ 

Furthermore, when bronime is added to dibromfluoieseein in order to 
form eosiiie, the leaction is of such a nature that the bromine substitutes in 
positions (2) and (7) Simnttnneoush , no tribromfluorescein being formed It 
has been shown bj White and others that mercui-j acts like a halbgen when 
substituting 111 fluorescein Tiierefoic, reasoning bj analogy, it would appear 
that in the preparation of Dr IMiitc’s product, either a dioxy mercury com 
pound, or a sesqni compound is formed In the latter case one of the mer 
eun atoms is dnalent and connects two molecules of dibromfluorescein 
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As the reactiMti of luei curie acetate is much less than that of bromine. 
It must be expected that the product of the leaction of the former with 
dibronifluorcsoein will consist of sevctal components ni equilibrium, as indi 
cated aboAc 

That such is the case was prosed by experimental lesults Seseral sam 
pies of the sodium salt of dibrom oxs mercury fluoiescein, stated by the manu 
facturer as having been piopared by Dr White, wore obtained The mercury 
assay varied fioni 22 9 to 26 8 per cent on the anhydrous basis (powdered 
sample dried in a vacuum desiccstor over sulplinnc acid) (Theory for 
CioH»0„ HgBrj Na is 28 7 per cent ) 

Using a 2 gram sample (finely powdered) and 100 ml of 95 per cent 
ethyl alcohol, about 50 per cent of the material was dissolved This material 
assaved onlv about 14 per cent of mercury on an anhydrous basis 

The residue fioin the first extraction was again treated with 100 ml of 
alcohol, and the extract yielded only 0 18 grams of material Re extracted as 
above the residue from the third extraction showed a mercurv content of 
about 40 per cent (Theory for C oH.O, Hg Br Na^ is 41 4 per cent) 
Further treatment with alcohol of the residue after the third extraction 
vielded only about 0 18 giams per 100 ml of alcohol 

The same results were obtained using hot alcohol foi extraction — the solu 
tion being allowed to cool to 20“ C before being poured off from the residue— 
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as wlien the entile extraction was done at 20° C Othei experiments showed 
that e\en if only 50 ml of alcohol were used for 2 grams of material, about 
1 gram was obtained in the fiist extiact, the solubility of the lesidue being 
onl}" 0 18 grams per 100 ml 

These expeiiments show that the pioduet obtained by the method given 
by Di White is not a homogeneous compound As it is Imown that dibiom- 
fluorescein is very soluble in alcohol, and an oigauic compound containing 
about 40 pel cent of meicuiy would tend to be rather insoluble m the same 
solvent, it can readily be seen that, in all probability, in the process outlined 
by Di White, the dimeicuiy-dibrom-fiuorescein (or dioxymercury compound) 
is formed When all of the moiganie meieui*y of the leaction mixtuie thus 
becomes fixed, a laige portion of the dibiomfluorescein lemams unacted upon 

The writer had the original mateiial and extracts examined in the spec- 
trophotometer The work was not done satisfactoiil 3 % as the samples were 
dissolved in alcohol instead of water The results showed, however, that read- 
ings made on the lesidue, obtained aftei three exti actions with alcohol, gave 
a curve very similar to that obtained for eosine Readings made on the first 
extiact gave a curve veiy similar to the one obtained for dibromfluorescein, 
while the cuive obtemed for the original product was midwav between the 
two 

In none of the experiments did any metallic meicui’j sepaiate, or weie 
there any othei signs of decomposition 

The method given bj' Di White for the anahsis of the meicuiy compound 
of dibiomfluoiescein,^ which is also found in New and Nonojfictal Bemedtes, 
does not give lesults which can be checked even bj’’ the same analyst An- 
alyses varied as much as 1 per cent on duplicates, and 3 per cent on 
checlcs That this was due to the technic of the method and not to the 
method itself was shown by the fact that with the writer’s improved technic, 
checks and duplicates could easily be obtained, and the time required foi an 
analysis was gieatty reduced 

The following is the lmplo^ed method and is applicable to the assay of 
organic meicunals and for mercuiy compounds containing organic material 

Into a 250 ml Erlenmever fiask, weigh 0 3 to 0 35 grams of sample to be 
assayed Dissolve in 10 ml of water and add 15 ml concentrated H^SO^ 
Cover neck of fiask with a small watch glass Mix and add powdered KMn 04 
in small portions, until 2 5 grams have been added Heat to incipient boiling 
Cool, add 75 ml of water and then add oxalic acid to decolorize the solution 
and dissolve the precipitated manganese oxides Only a slight excess of oxalic 
acid should he used ^ 

Filter the solution into a 600 ml beaker, add water to make a volume of 
about 300 ml , and pass in H,S gas When all of the mercury has been pre 
cipitated, warm the solution slightly to coagulate the mercuric sulphide, and 
filter on counterpoised filter papers Whatman No 40 filter paper has been 
found to be best for the purpose Wash the precipitate by decantation 


hns been found tint an-i nritennl excess of oxalic acid causes a precipitate of mer- 

crnin oxMate to form Unless this precipitate Is redlssohcd before precipitatins the mer 
curj with H-S low results are obtained 
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Di^ the hlter papers to constant weight jn a hot air o\en at 110® C 
"Weight obtained muUiphcd M 0 8623 equals w eight of mcicury m sample 
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STUDIES IN aVLCiUil V\D CAKIiOin DRATL MLTAEOLISH 
X CALCraH ^VND GEUCO^sC TOLERANCE IN DIALETES JMEELITUS* 

Bi M\\ Wisunofsj v aid, Brooklyn, N N 


C ONSIDERABLE ■work ins bten done on the subject of the influence of 
calcium on caibolfichite metabolism The sitintion is, iiowc\tr, still in 
quite a nebulous state A\heie a single imehamsm is concerned in the pro 
(luction of a certain condition it is compniatnclj simple to studj the effects 
of a drug on that condition and to e\plam its sction but where numerous 
mechanisms are conccmcd as in distuilnnees ot taibohjdrate metabolism, it 
becomes increaamgh difficult to dcteimine the phinnncoIog\ of anj dnig 
that maj be used A rouew of the ichfiouship between cslcmm and esrbo 
h\drate metabolism will be gnen 

H^pe^adrenalmlsm (adrenalin injections) is nsboeiatcd with hyper 
glycemia, gljcoauiia, and a diminished tolciancc for glucose that is the gUi 
cose toleiance cur^e is simihr to fh it of a mild dnbefjc In In poadrenalinism 
(Addison ^s disease) the reverse is tnie The effects of adrenalin appear to 
arise from stimulation of the terminal mechanism of the sympathetic fibers in 
the liver which control the ghcogenic function The calcium metabolism in 
hyper and h\ poach cnalnnsm has reecnod scint attention Alaaer* could not 
find any increase m serum calcium in cases of ncl ets and spasmophilia as a 
result of adrenalin injeetions Pulay and Riohter- observed that the injection 
of massne doses of adrenalin in dogs leads to hvpeicalcemia As to the m 
fluence of calcium on the disturbance in carbohydrate metabolism engendered 
bv adrenalin, conflicting results base been obtained Schrank^ observed that 
calcium Will inhibit the glycosuria produced by adrenalin Usener* found 
that ealemm prevented adrenalin In perglvetinia and glycosuria This was 
also true two weeks after the splanchnic neryes had been sectioned He con 
eluded that calcium acts by depressing the sympathetic end plates which sup 
ply the Iner, for calcium depresses the autonomic neryous system as well as 
all ner\e tissues Adrenalin by stimulating the sympathetic gives nse to in 
creased glyeogenoiysis, glycemia and glycosuria calcium by inhibiting the 
sympat hetic yvould preyent such an action Underhill® has obtained quite 

„ ,, From the Department of Patholocr ftnd th Diabetic CJlnfc of the Jewish Hospital 

Brooklyn N i 
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icveiac lesults In Ins expeuments calciiuii incieasccl adrenalm hjpeigly 
ceinia, it also aiigmentecl the gijcosuiia 

The thyioid gland exeits an influence on caibohydiale metabolism H3- 
perthj loidism is associated ivith a diminished tolciance for glucose, hypo- 
thyioidism nith an incieascd toleiance Kummci'' found a ncgali\e calcium 
balance in one case oi exophthalmic goitci Castcx and Schteingait’ found 
no changes in blood calcium in hjpei- and hj pothj loidism Waldorp and 
Tielles^ found the blood calcium 1 educed in 26 subjects with thj’ioid disease 
and lucieased basal metabolism The influence of calcium on the glucose 
toleiance in hypcithj loidism has not lecened anj attention 

Von Nooiden" obsci\ed that aciomegalj i\as licquenflj' associated uith 
diabetes mcllitus Conflicting lesults h.iic been obl.iincd as lai as the Ctilcium 
metabolism is eonceiiied, some obsei\crs ha\c lound a letention, otheis an 
ineieased elimination No attention uas paid to the stage ol acioinegah, 
hjpei- 01 hj'poactiA e Then icsults cannot theioloic be accepted seiiouslj 
The only woik on the action of calcium is bj' Nylin,’® who obseiicd that it 
deincssed the hj peigh cemia produced bj' pituitiin iniections 

Paiathj’ioidcctoni} pioduccs a lijpocalcemia The majoiitj of imesli- 
gatois have found a heighlcued iiiitabililj ol the autonomic nciious sjstem 
Eppingci, Falta, and Rudiiigei,” also Jlaiinc,” obsened a diminished tolci- 
ance foi glucose 111 paialin loidcctoiiii/ed dogs but not in the tetanj of man 
Uiideihill and 131 atlienMck‘= obsei\ed that tlniopaintliMoidcetomj causes 
lij’^pogl^comia and that the normal glucose loicl is icstorcd bi calcium injec- 
tions Thej concluded that calcium maj plaj an nnpoitant lole 111 maintain- 
ing the cquilibiium of the blood sugai icgulating mechanism duiiug life This 
piobleni IS fuithei complicated bj'^ the fact (Watanabe") tliat guanidine, 
■which IS fiequentlj' incieascd 111 tetanj, maj cause a hjpoghcemia 

Maiij investigatois have found a plnsiologic dccalcihc<ition 111 piegnanci 
lletenji and Liebman” obscl^ed that louaids the teimination of picgiiancy 
theie is a lij pocalcemia and that duiiiig piegnancj calcium introduced into 
the cii dilation is lapidlj uithdiauii Glucose toleiance tests (Labbe and 
Cheiki“) gave mild diabetic cuiies 

Gcihaidt and Schlesingei’'' found an incieascd exciction of calcium in 
acidosis Undeihill- obsened that the injection of hj diochloiic acid maik- 
edly augmented eiiinephiin hjpeigJjccmia and gljcosuiia Alkalosis, 011 the 
othei hand, pioduced the leicise cflcct Epstein and Pelseid'’ obsened an 
increase in In peiglj cemia in diabetics where acidosis existed, this was le 
lieicd by alkalies This is also the finding of Undeihill ” 

The abstiaction of calcium fiom the ciiculation gi\es use to a heightened 
aiitability of the autonomic ncivous sistem (Chian and PiocliclP®) One 
would theiefoie expect a diminished toleiance for glucose Kahn and Kahn’® 
obsened that the introduction of taitiates intiavenouslv pioduces a glj- 
cosuiia Undeihill,® on the eontiaiv, found that the intioduction of sodium 
phosphate into the ciiculation may cause a distinct diminution in blood sugar 
and also rendci less maiked the hvpoiglycomia of adienalin 

Uscnei^ obseived that calcium depicssed diuietin glycosuna but had no 
effect on phlonnn diabetes Tacobv and EosenfehU'' found that the admin- 
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istPitiou of calcium lactate liid an immediate eilcct on phlorizin dnbetos, the 
Lvcretion of sugar falling to zcio balant and ICnhu ^ noticed that the admin 
istration of calcium to labbits sulTciing fiom cailein diabetes caused a cessa 
tiou of the glycosuria and if the animal was picMousIy fortified with calcium 
glycosuria ne%cr appealed 

Ceitam diseases such as pneumonia and tuberculosis are characterized by 
decalcification, this is cspccialh marked in the lattci The\ are constantly 
associated with n diminished glucose tolerance 

The calcium metabolism in dnbetes melhtus has icccned considerable 
attention Von Moiaczewsl i found an inordinate excietion of calcium in 
one case of dnbetes meJlitus A year lalcr he rcpoited cases where the excrc 
tion of sugar was icduccd by the daily ingestion of 10 grams of calcium phos 
phate * Von Noorden * obser\ed uiiifoimly a uegatne calcium balance in 
diabetes ^Ihis was out of proportion to am increased calcium elimimtion 
that might be caused In an existing acidosis Falta and Whitney ® found 
that pancreiteetonn was associated with an immediate and rapid elimination 
of cnlemin This was far ni excess of that whicli could be accounted for by 
the mild acidosis present Tlie most elaborate work on the rehtionship be 
tween calcium and diabetes mellitns wa& pcifoiniod by Kahn and Kahn*® 
They fir>t showed that out of fne cases examined all showed a definite nega 
tive calcium balance The patients were 1 opt on a standard diet for a period 
of three days, during which time the ghcosuna and glycemia were deter 
mined On the same diet they were then injected intra\enously with a ary mg 
amounts of oightii nioleculai calcium ehloiide oaery few days The glycosuria 
nnd glycemia wore determined to ohscrae the effects of the tioatment As a 
result of those experiments thca concluded that calcium administration def 
nutcly reduces glycemia and glacosuiia in diabetes melhtus i^Iore rccentla 
tile following woik has been done Daaies Did ens and Dodds ** obseraed 
that in rabbits the injection of nisuhii pioduccd a decided increase in blood 
calcium, and Harrop and Benedict’* did not find tins to be tine in man 

A direct and accurate method of estimating the tolerance o^ an individual 
for glucose is the glucose tolciancc test A normal mdiaidual when giaen 
1 75 grams of glucose per I dogram of boda w eight on a fasting stomach shows 
a blood sugar cune as follows the maximum increase usually occurs at the 
end of one half hoiu and is neaer inoie than from 30 to 50 per cent above 
the fasting lea el, at the end of two hours the fasting level should be re 
grained glacosuna should occur Jn diabetics the cuiae is equally char 
ucteristic the maximum increase is much greater and the fasting level is not 
regained for many hours Glycosuria occurs depending on the height of the 
curve and the renal threshold of that mdiaidual for glucose The indices of 
the seaerity of anv ease therefore are the height and lengtli of the glucose 
tolerance cur\e and the amount of glycosuria There are other criteria that 
may he emploa ed, namely, the changes in the difference in glucose concentra 
tion betaveeu arterial and aenous blood and the changes in the respiraton 
quotient during a glucose toleiance test The latter are not used in tins avork 

The influence of calcium on the glucose tolerance curve in diabetes was 
studied Six eases suffering from diabetes of a arying degrees of seventy 
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weie chosen The pioceduie was as follows each patient aftei fasting four- 
teen horns leceived 100 giains of glucose Foui blood specimens uere 
taken one, a fasting ]e\el nnniediatelv bcfoie ingestion, and thiee at the 
following periods, foil's -fnc minutes, tuo hoiii-s and three hours aftei in- 
gestion The estimation oi the blood sugai content uas bj the Kiamer- 
Gittelmaii method-® in uhieh blood is obtained bi piickiiig the finger tip It 
has been shoun bj' Poster" that the siigai content of such blood is identical 
with that denied fiom the ladial ,utei\ , in othti uoids blood fiom the fingei 
tip may be consideicd aifciial blood Dining tJic tliiec hour peiiod the urine 
was collected and its glucose content dot ci mined T\so oi tliice dais latei (in 
Case 2, tiio weeks latei) a simihii jnoceduie iias cained out iiilh the folloii- 
ing modifications Tiio blood specimens on a fasting stomach iieie taken 
one-half hour apail Immediatclj after the fiist an intravenous inicction of 
1 gram (10 c c of a 10 pei cent solution) of calcium ehloiide iias giien The 
diet duiiiig the peiiod of c\peiinientalion iias unchanged 
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An analj'sis of the lesults ( see chait) reieals the folloiiiug 

(a) The fasting blood-sugai lei el in Cases 1, 3, and G iias not influenced 
by the calcium intection, in Case 2 thcic was an increase fiom 253 to 33S, and 
in Case 4 a deeiease fiom 213 to 200 

(b) E\amination of the blood-sngai cun os shoiis that in some eases tliej' 
are not as high when calcium is giien as in the contiol, in otlieis the icverse 
is tiue The conclusion is that calcium does not appieciablj influence the 
curve 

(c) The uiine iias collected foi tliice houis aftei ingestion and its glu- 
cose content deteimined Thiee out of fine cases showed a diminished output 
of glucose vhen calcium was given 

DISCUSSION 

The liteiatuie on the lelation of calcium to caibohydiate metabolism has 
been reviewed It can be seen that theie aie manv conditions in vhieh there are 
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aimuUaiieousl} distm bailees in ealcium and caibohjdnte metabolism The 
MOih that has been clone is, honever, fiagmcntarj and inconclusne No def 
imtc statements can as jet be made as to the pliaimacolo"} of calcium in car 
bohjdratc metabolism Much uork of i systematic nature is neccssarj to 
chnfj this subject 

Tlie nboyc study has been confined to the infiiitiicc of calcium on glucose 
tolerance in diabetes mclhtus Von Morac/cuski and ICabn and Kahn con 
eluded from their work that the adimnistntion of calcium amehorites the 
dnbetic condition The glucose tolerance tost mav be cousideied 'in accurate 
index of the styciity of a dinbotit An intiayenous injection of calcium does 
not pioducc anr changes in the cniyc This definiteh contiadiets the con 
elusions of Von MoiaczewsKi and Kalin and Kiliii 

It yyas obscryed bj Cnmmidge and Howard^*’ that the action of insulin on 
the utilization of carbohjdrate is yciy mateiialh incieased bj paiathjroid 
extract Collip^* states that the funetion of the pnrathyjoid hormone appears 
to be that of n regulatoi of calcium inotabolism and its action is pumniilj as 
1 calcium mobilizer It is capable of producing a snstnincd hypercalcemia 
To contend that it exerts its influence on caibohjdrate metabolism indirecth 
through its action on calcium metabolism is to speculate This yyoik yvill bo 
continued and the action of paiathyioid o\tiaet on the glucose tolerance test 
in diabetics yyill bo studied 

SUiIMyn\ AhD CONCLtWONS 

1 A reyieyy is giycii of the litcraUuc on (he lelation of calcium to carbo 
hjdrate metabolism 

2 It appears to be dcftnitelj established that diabetes mellitus is asso 
ciatcd with a negatne calcium balance 

3 Jntrayenous administration of calcium chloride does not appear to in 
fluence the tolerance of diabetics for glucose as determined by studying 
glucose tolerance curses This is at ynnaiicc ssith the uork of previous 
my estigators 

4 This yvork will be continued emplojing parathjroid extract 

I am indebted to Dr Max liedercr, directoi of the laboratoij, for help 
fill suggestions and to Dr Edmund Shlcvm foi the use of the cases in his 
clmic 
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ON COLORIMETR-i • 


Bi John II Yoe, PnB, CnARLOTTESMtLE, Viroinia 


■DCCLNTLi\ It «as mj piuilege to ie\ic\\ the manus>cupt of a paper ‘On 
J-V Ncphelomttrj ” bj Di Hans JvJeiniiiaim of the Uuneisitj of Berlin This 
paper appeared lu a recent number of the Joui nal op Iiaboratory and Cun 
lOAL ilcDiciNE Aftei rending Dr J\.Ieinmauu*s‘ nianusciipt it occurred to me 
that the readers of this Journal would be interested in a corresponding papei 
‘ On Coloninetrj ” 

The use of color ns a means of dctei mining tlie nnioimt of a given sub 
stance present has long been cmplojed for CAimple, the detcimmation of 
ammonium, nitrite, and nitrate nitrogen in water or of carbon in steel Also 
color maj be refcricd to an absolute inde\ of color value, foi e'camplc, bj 
use of the Lovibond Tintometci or it inaj be dctci mined bj absolute analysis 
in terms of wave length of dominant line or its complement and the percentage 
of white, Tor e'sample, monoelironiatic analvsis bj means of the Nutting 
Colorimeter 

Colorimetrie methods have rapidlj increased in number during the past 
tw out} five vears, so that the list now includes manj metals (aluminum, 
cliromtum, cobalt, ooppci, gold, iron lead magnesium manganese, mereui'j, 
molvbdonum nickel potassium titanium tungsten, vanadium, etc ), inanv non 
metals (arsemo ns aisenate boron as boiatc carbon hvdiogen ion, nitiogen 
as nitrite nitrate, and ammonium, owgcn both fiee and as hjdrogeu pero-e 
ide, sulphur and sulphide and ns sulphate phosphorus ns phosphate, etc), 
and a largo numbei of oigniiit substances which include nearly all classes of 
organic compounds (alcohols, aldehjdcs, organic acids esters phenols, oarbo 
hjdratcs, alkaloids, hemoglobin etc ) 

In geneinl, colorimctiic analvsis consists in adding a reagent to a solu 
tion of the test substance in such a waj ns to produce a coloi whose lufensitv 
IS proportional to the concentration of the test substance in solution As a 
matter of convenience and also to insiiie gi cater piccision and speed special 
forms of apparatus have been developed foi use in coloiimetrj The methods 
emplojed in matching colors maj be giotipcd under foiii heads (1) standard 
senes method (2) dilution method (I) duplication method, (4) balancing 
method 

jiETnoDs or MATcmNG Conors 

Standard Serici Method— In this method the sample solution contained 
in a glass tube (oi cell) is diluted to a definite volume mjved and its color 
compared with a series of standards similailv prepared 

In some cases it is possible and may be moie convenient, to prepare a 

Prom the Cobb Chemical Laborolora contrlbutlorj No 3 UnhorsItJ of Virginia 
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belies ol peiinaneut staudaicls- bj means oi solutions and niiNtmes of solu 
tions of ceitain eoloied inoigaiuc salts, such as ioi example, cobalt chloude, 
ieiiic chloude and coppei sulphate It such a seiies is emplojed, each solu- 
tion must, oi couise, be standaidi/ed against a knoun amount of the oiignial 
substance and undei identical conditions as maintained in the analysis of a 
sample oi the substance Caic must be taken that the tint oi shade of coloi is 
the same in the peinianent standaid ns in a solution of the substance to be 
deteimined 

Sometimes it is a gieat conieniencc to use a seiies of eoloied glasses as 
standards Foi example, cobalt glass h.is been ioiind to match the blue color 
oi ceitain cat dyes leduccd bj alkaline sodium hcposulphite The use oi 
these peimanent standaids pioced a gieat help in leaction celocity studies^ 
on these djes uheie it uas ncccssai^ to make i<i])id detciininations ecen few 
minutes and also because the leduced decs aic rcadih oxidi/cd be an, and 
therefore a fieshh picpaicd standiiid would be icquiied tor each dcteimina- 
tion The plates oi glass weic sfandaidi/ed against known weights of dee re- 
duced undei standaid conditions and weie alwajs placed in the coloiimetor 
111 a definite position to guaid against iiitiodiiciiig an ciior due to anj ir- 
icgulaiitj in the glass In using eoloied glasses as iieniiancnt standaids 
great caio must be taken that the tint of coloi exaclh iiiatchcs that of the 
test solution 

"With a series of standaids the amount of subslances in the sample is 
obtained diiecth, since it is cqunaleiit to the amount contained (oi icpie- 
sented) m the standaid wdiicli it matches in coloi intensity 

Dilniton Method If the sample and standaid solutions when placed in 
glass tubes, oi cells, of the same diametei and obsenod honrontalh thioiigli 
the tubes have the same intensitc of coloi, obcioush then concentiations aie 
identical Usually the solutions do not match in coloi intensity, and the 
daikei one is then diluted until a match is obtained when the two are ciewed 
hoiizontallj tliiough the tubes, ic, tlnough the same thickness of liquid 
This piocess of compaiison is called the dilution method When sample and 
standaid solutions match then concentiations aic the same, and, hence, the 
weights of the substances in the two solutions aie dnecth proportional to 
the respective volumes 

Bupheatwn Method This method is caiiied out as follows The sample 
IS placed in a glass tube, oi cell, diluted to a definite loliunc and mixed AVatci 
IS put in a similai vessel and the same icagent, or leagents added as used to 
pioduce the color with the sample The Aoluine in tins blank should be a little 
smaller than that of the sample solution Next a lelativeh concentiatcd stand- 
aid solution of the substance being deteimined is lun into the blank fiom a 
burette until its color matches that of the sample solution, the final obsena- 
tion being made after the duplicate has been bi ought up to the same lolume 
as the sample bv the addition of distilled watei and thoroughly mixed The 
amount of standard solution icquired to make the duplicate is a measure of 
the amount of substance in the sample solution 

Jidlawmq Method This method consists in placing the sample solution. 
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01 nu iilinuot iiortioii, in a flat bottom giaduatcd tube ami then lumimg into 
anotbei siiiiilai tubi, a atamiird color bolution until tin, toloi intensities o£ the 
tiio nit the same nbtn Mciied \cititalh tliiou^li the length of the columns of 
liquids When tlnib balanced the eoncentintioiis ot the tno solutions are 
nnerseh proiioitioiial to tlnir hiiglits (not \olumes) in the tubes Schreiner* 
points out that ‘ cuiioush inougli, the gnduatioii into cubic centimeters has 
been earned oser to the cilindcis used in man} ot these lustiuments (balinc 
ing or plunger t\pe coloiimeters) when it is perfectl} obsious that it is the 
height of the stand ud liquid nhiili deteimines the strength of the unknown 
solution ” Of coiii-sc if both the sample and stindaid tubes hate the same 
diametei and the hole is unifoim thioiigliout iii cich tube, then the tuo con 
ccutratioiis iiic also imn-sch piopoilional to lluir aolumes uhen the colors 
arc matched hi the bitantin„ nut hod 'siith iiiutoimiti in eoloi tubes is hard 
to obtain and unnccLbsin *1111 iisi ot tlu cubic cciitimetci scale in giaduat 
mg the balaiiciiu oi plunj,ei tepe colonnutiic ippii itus is, moieocei urong 
111 principle and theielore should not be tniploicil A latioiial giaduation 
into scale diMstoiis (siu ceiitimeUisi indipendtnt oi capiciti oi uniforimts of 
bore of the tube should he used 

Instead of plating the simple solution in the lube and changing the 
height of the btaiulard column until the toloi luteubiti is the same as that 
m the unknown a nicabiired height ot standaid solution mae be placed in 
one tube and the simple solution run into tin otliei until a color match is 
obtained 

The balancing nietliod is be fai tin most bjieuh of the four procedures 
alrcada niciitionod It is aKo the most aceiiiate jiioeided the proper con 
clitions arc obsened 

The change in the luigbt of a solution lias been ntomplisbcd in a aarieh 
of waas eg ( 1 ) In dropping fiom a buiette iiiln one of the comparison 
tubes, ( 2 ) ba proaidiiig one or both of the tubes with a stopcock near the 
bottom ( 3 ) ba connecting In means ot a salt lube at the bottom, with a 
resera on which peiaiiits nioaing the solution up and down at will, and ( 4 ) ba 
changing the height ba means of an immersion prism or tube 

aEquirnaiENTb of the rOLORiMETric aiErnon 

In order to be able to eiiiploa a colorimetric method ceitam conditions 
must be fulfilled, chief among which arc the following 

1 The color produced ba the reagent must be characteristic of the 
test substance, or in case ceitain other snbstances produce the same color 
as does the test substance, these must be kiioarn to be absent 

2 The color produced ba the reagent and test substauee must be the 
onla color present in the solution In some cases the presence of a a era 
small amount of a foreign colored substance in the sample solution ma} be 
compensated bv using a standard avith the same concentration of the foreign 
substance 

3 The sample solution must be colorless or if colored this color must 
he 1 emoa-ed ba the reagent or some other step in the procedure 
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4 The sample solution must not contam am foreign substance -Minch 
■Mill give a coloi oi piecipitate with the reagent 

5 The coloi pioduced bj the leagent must be leasoiiablj permanent, 
1 e , it must not fade so lapidh that an accurate coloi eompaiison is impos- 
sible Undei ceitain ivell-defined conditions it is sometimes possible to em- 
ploy a faiih unstable coloi and still obtain a satisfacton quantitatn c meas 
uicment 

6 Neithei the intensity noi the tint of the coloi pioduced by the reagent 
and test substance must be aftected bt tlie pieseiice of leasonabh relatnelj 
high concentrations of electioljtcs likelj to be piescnt In ceitain cases it is 
necessary to adpist \ei\ carefulh flic lijdrogeii-ion oi lndio\'.\l ion concentia- 
tion before an accuiate coloi eompaiison can be made 

To these conditions ma> be added ccitain otliers mIiicIi are desiiable in a 
colorimetiic method but -mIiicIi aic not ahiajs required 

1 The mteiisitj of the coloi should be diicctlj pioportional to the 
concentiation of the test substance 

2 The coloi should be one oas\ to distinguish and to match, foi example, 
blue, led, gieeii, etc In tins connection it must be lemembered that an 
opeiatoi ma-s liaie a dull or inipcifect susceptibilitj to one coloi and still 
be able to match otlici colors vitli gicat precision, it is, thcicfoie, impoitant 
that he test himself thoioughh for each color h\ matching a standard against 
itself 111 seieral degrees of inteiisiti If concoidant lesults are not obtained 
Mitli a ceitain coloi, it is useless foi limi to go furtliei Mitli this color 

3 The method should be lapid accurate, and sensifne Fiequenth one 
or majbe tvo of these qualities aic saciificed in oidci to attain the moie 
desired thud qualili In geueial coloi iiiietiic methods me rajud and accurate 
and often aic delicate enough to deteiminc quantitatnch one pait of the 
test substance in seicial hiindied thousand parts of vatei Some aie so 
sensitive that one pait of test substance niai be detected in a liundied million 
paits of -Mater 

ACCURACA OF COLORIMETRIC AimiODS 

No geneial statement can be made as to the nccuinc-\ of colorimetiic meth- 
ods Some colorimetiic detenninations hn-ve been bi ought to such a high 
degree of peifection that thev far suipass gia-Minetiic or volumctiic detei- 
minations in accuracy On the othei hand, mam coloiimetiic methods me 
only rough appio-^imations These approximate methods, hoM'e\ei, ser\e a 
purpose, for in such cases -mc fiequenth liaAe no otliei means of detennining 
the substances, oi often a veij rapid method is necessan and a coloiimetnc 
piocedure, although its lesults are onh appioximate, maj' meet this lequire- 
ment It is behveen the abmc two extremes of accuracj that most of the 
coloiimetnc methods lie Attention has often been called to the extreme 
degree of accuiacy attainable in colorimetric methods when properly eained 
out “There is little doubt that their accuiacj is more fiequently nnderesti- 
mat ed than ovei estimated This is due to a numbei of causes, chief among which 
are the inability on the pait of manv persons to judge colors accurately, con- 
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tanunafion -Hiiie maling the tests, the use of impure leagcnfs, and the eraploj 
ment of faults apparatus Piactice mil do a great deal to enable one to make 
good comparisons, but it can ncs er make up for a dulled or imperfect sus 
ceptibilitj to color Great attention slioiild be giseii to this point in using 
colorimetric methods 


SPEED or CODOnWlETWC METHODS 

As in the cast ot accuiaej, colorimetric methods lai-j mdelj fiom the 
standpoint of speed &omt are Citremelj lapid, requiring onlj a few minutes, 
nhile othere arc \erj slow and tedious, especially if the highest degree of ae 
curaej is desired Often aeeuraev is saerificed foi speed In dei eloping 
colonmetrie methods of analjsis tbcie haie been tuo mam objects through 
out, namelj, speed and the abilitj to estimate small amounts, both of nvbich 
are common to mnnj of the methods but not necessaiilj so A colorimetric 
method maj liaie speed and jet not be capable of estimating \eij small 
amounts On the other hand some of the more leeentlj developed colorimetric 
methods arc full} as laboiious and perhaps even uioio tedious than the grav 
imetno methods Their one virtue is that thej can be emplojed m deter 
mining amounts so small that grav inietric methods fail, and hence thev 
present a means of attacl mg problems which hitheito have been impossible of 
investigation In siioli cases speed is oiilj of secondarj importance 

LIMITS OF APPLICATION OP COLORIMETRIC ilETUODS 

In general, a colonmetrie method cannot be used when more than 1 or 2 per 
cent of the substance being determined is present without resorting to aliquot 
parts and using a portion of the solution of the sample instead of the whole 
In the lattei case it is, of course iiecessarv to measure the aliquot part as ac 
curatel} as the sample was measuied otherwise the final result will be in 
vrror 

As for the low er limit of application it may again be pointed out that 
man} colorimetne reactions are sensitive enough to detect one part of test 
substance in several million parts of water, and some will detect one part 
m a hundred million parts of water Hence, by using a large weight of the 
sample material, or a large v olume in the case of solutions and then con 
centrating bv evaporation extremely small amounts may be determined Of 
course, the size of sample that can be handled reaches a practical limit, for 
example, a long time is rcqmred for concentrating large volumes of liquids 
and great care must be taken to prevent contamination from dust particles, 
vessels, etc Furthermore, various salts may crystallize out dunng evapora 
tiou and occlude some of the substance being sought, or a certain constituent 
which has no effect in the dilute sample mav interfere when its concentration 
IS moreased 

In spite of the many requirements imposed upon colorimetric methods, 
it may be said that, in general, thev are applicable to concentrations of 1 or 
2 Per cent dovvn to one part in a hundred million, but these limits mav be 
extended under proper conditions as alreadj pointed out 
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ERRORS or COLORIMETRIC JIETHODS 

In coloiimetiic analysis ceitam lactois mtioducmg ^a^Jatlons and eiiors 
are fiequentlj' oveilooked Chief among these aie variable sensiti\eness of 
vision to dilleient depths of coloi, the inabilitj oi many pel sons to judge 
colois accuiately, and the bicoloied natiue of tlie solution 

Yanahle Sensitiveness of Vision to Diffciciit Concent) ation Iloin” and his 
eoivoikeis have made an expeiimental studj of Aaiiable sensitneness m color- 
imetiy They used solutions of CiO^" Cu^ b and CuCXIIj)/ ions and shoved 
that inth equal depths at ceitam definite conccnti atioiis the conipaiisons m the 
coloiimetiic deteimmatioiis of these ions can be made ^slth greater case and 
accuracj than at othei conccnti ations It is held b\ them that this i elation 
IS a “peifectly geneial one thioughout coloiiinetij ” and thej suggest that 
“the cuive of sensitneness must be knovn in each colornnctiic method if 
the method is to be used to gieatest adiantagc and the icsults arc not to be 
affected by eiiois of unknovii magnitudes ” 

Inipcifcct Susecjjtihihtii of Cotoi Another cause of eiioi in 001011111011% is 
due to the inabilitj'- of mam poisons to judge eolois nccuiateh Piactice vill 
do much to enable a peison to make good coloi compaiisons, but it can 
nevei make up ioi a dulled 01 inipeifcct sllsceptlblllt^ to coloi Gicat at- 
tention should be gnen to this point, and an opciatoi should test himself 
thoroughl} for each coloi bi niateliing a standaid against itself m seicial 
degrees of intensity If he fails to obtain coiieoidant icsults vith a certain 
color, it IS useless foi him to go fuithei vith this coloi In this connection 
it should be noted that a poison who cannot use one nielliod vith aecuraev 
is frequentlj able to use anothei vith gieat precision 

Fatigue and Eye Strain Cnie iiiusi be taken on the pail of the obsenei 
to avoid fatigue and eic stiaiii Faihue to take this piccaution maj intro- 
duce a serious eiioi in otlieivisc excellent voik Espccialh is this piccau- 
tion necessary ivhen a long senes of detei minations is being made In such 
a case the use of a dark looin will aid greath Each obscivei must, of comse, 
detei-mme his capacity in this lespcct 

Bicoloied Natuie of Solutions Dcliid has made a stud\ of the “fallacies 
in coloiimetiy’’ and gnes a full discussion of them He points out that 
“in most colonmetiic detei inmations, the depth of solutions of the color 
standards is matched hi various depths and eoncenti ations of the solu- 
tions to be estimated usually we have two columns of solutions oi unequal 
length whose tints aie matched to the limit of sensitiveness of the eje and 
whose solute molecules aie assumed to be the same 111 numbei That the solute 
molecules are not necessaiily the same, not onlj in iiumbei but m composition, 
may be concluded fiom studies of ( 1 ) then diffeient optical distnbutions , ( 2 ) 
different equilibiia lesulting fiom ionization, ( 3 ) diffeient equilibiia lesulting 
from hydiolysis and, ( 4 ) different equilibiia resulting from ehromoisomerisa- 
tion ” For a detailed discussion of these souices of error in colorimetry the 
reader is referred to Dehn’s work ’’ 
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jS'iiJJUJiari/ of Lrms tn GolonmcUy The \anous possible eriors to be dealt 
•with m coloumctii iiio> be summed up as follows 

1 Errors due to the mabiiiU of the obsei\ei to judge colors accurately 

2 Errors due to AHiableseusiti\eu''ss of ■vision to diiteieut couceutrations 
S Lrroi*3 due to fatigue and eje stiam 

4 Mechanical eriois of the coloiimetu 

5 Optical errors of the coloniuctei 

6 Optical errors resulting fiom \ancd light 

7 Errors resulting from he^le icidmgs 

8 Errol'S of dilution 

9 Errors due to tcmpcratuie \ umtiou 

10 Errors due to ^^ued times of standing 

11 Errors due to ^a^cd quantities of reagents 

12 Errors due to the presence ot intcifeiing substances 

13 EiTors due to %ariations in tbc Indrogen ion tonccntiation 

14 Errors due to tbc action of light 

It "would seem from the abo\c list of the souiccs of Choi’S m colonmetn 
that accurate and picciso mcisuicments h\ this method would be Inid, if not 
impossible to obtain Fortunate!\ bo\\c\<r most of these errors can be 
a\oidcd, or reduced to a satisfacton minmuuii bj caiefiilh woi heel out pro 
cedurcs and good technic togethei with the use of a good coloiimeter or 
carefullj matched color compauson tubes A number of colorimoters pos 
sessmg optical and mccb'inicnl nccuinc\ me described m the litcriture 

In conclusion we wisli to eniplnsi/e the importance of studMng the 
\nrions sources of cirors as tho\ affect each coloiiructue method employed 
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QUANTITATIVE DETERMINATION OP THE KAHN REACTION'" 


B-i J G IIoPKiisb AXD E W RocKfantAAv, Nn\ York, N Y 


T he need of a simple method of estimating quantitalivelv the clianges in 
the seium of syphilitics is icij geiieiallj recognized The AVasseimann 
leaction is quantitative onlj nithin iiaiiow limits A + + -^+ xesult is lecorded 
alike foi seia containing a modeiate amount of reacting substance and for 
otheis containing a xciy large amount It uould be of interest to distinguish 
between these The slight degrees of hcmoljtic inhibition recoidcd as + are 
found both nr actne sjphilitic and in nonsyphilitic conditions It vould be 
most helpful in diagnosis if the degree of reaction which maj be considered 
indicative of syphilis could he moie pieciseh defined 

Efforts to render the Wassermann reaction more scnsitne ha\e succeeded 
in increasing the positnc results obtained in svphihs but hare also brought 
out more nonspecific reactions These experiences hare led to the belief that 
the change m scrum which the leaction detects is quantitatue rather than 
qualitative^ The following discussion is based on this lijpothesis It is also 
widely accepted, for reasons we cannot here present, that the tomplcment- 
fivation reaction of Wassermann and the vaiious piccipitation tests for sjph- 
ilis are but different methods for detecting the same change in the scrum of 
sjphilitics It lias been the aim of inanv investigators to devise a technic 
which viould permit more aceuiate measurement of the extent of this abnoi- 
mality 

STAXDARD QUANTITATIVE VIETHODS 

Three quantitative methods have received wide trial the Sigma reaction 
of Dieyei and AVard,= in which the piccipitation of a lipoid solution is ob- 
served in a senes of graded dilutions of senrm, the Vcines leaction,^ in which 
the opacity of one lipoid-scium mixtuie is opticallv measured, and Kolniei’s 
modification of the Wasseimann icactioii,'' in v\hich a complement-fixation test 
IS carried out with giaded dilutions of scrum, using a carefully standardized 
hemolytic system 

The quantitativ e method of Kolracr has been much used in this coiintn , 
and many competent observers have lepoited favorably as to its accuiacv and 
s]iecificity It IS admitted, however, that it is a complicated and time consum- 
ing procedure Any reaction, moreover, which depends upon the use of a 
hemolvtic system, emplojs two reagents (blood cells and complement) which 
cannot be satisfactorily piesei'vmd and which present real difficulties in stand- 
ardization 

Precipitation methods have the advantage of emploj ing as the only re- 
agent a lipoid solution which can be preserved for a long time without appar- 

^rom the Uenrtment of DermatoloBJ and the Department of Bacterlolofrr Columbia 
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ent chingc lu its rcactnit^ Uiidcnce is iccuinulatiiig that such tests can be 
made as scnsitiie and as specific as the complement-fixation test It iiould 
seem, therefore, that thej are more promising foi qmntitatiie nor] 

The Verncs reaction is based on the assumption that the degiee of opacitj 
in a serum lipoid mixture will correspond to the strength of the precipitating 
serum There is, so far as ne ] non, no proof of this assumption saie the fact 
that the strengtli of tlie reaction obtained follons a descending curie in cases 
that arc responding to treatment We hi\c had no personal experience with 
tlie method, but Dr h II Coninall lias been Kind enough to cam out the 
\ ernes reaction on a number of sen nliich no liaie tested b\ the Wassermaun, 
Kalin and Sigma methods In a small iiumbei o£ cases of treated syphilis a 
definite reaction was obtained b3 the Kahn and Sigma methods nhcre the 
Vernes was completelj negatnc The numbei o£ sera compaied is too small 
to narrant definite conclusions but the results iiidieated to us that the method 
was not suffieientlj sensifiic for folloning treated eases and discouraged us 
from making a pereonnl trial of the proecdiire 

The Sigma reaction has been c’ctcnsneh cmplojcd in England Careful 
studies by Drojor and aid Jones and others hate established its reliabihti 
A considerable espcrience nitli the method has coniineed us of its aaltie but 
has also impressed on ns its tcehnical difficulties It seemed that a simpler 
method might bo found nhich would gi\e results eqiialh consistent with the 
clinical findings 

The toehnie described hi Kahn' for Ins qualitatiie tests seemed to offer 
the basis for a qnantitntne procedure that would possess the essential advan 
tnges of the Sigma reaction and aaoid mam of its difficulties The method of 
measuring the reagent is simple, no long incubation is required the method 
for antigen preparation giaes an extract iiliich is almost imanablj satisfac 
torj , the reading of the reaction iiitli piopci illmiiiiiation is relatnelj easy 
In short, this method is less time consuming and being simple, offers fewer 
eliances for error than does eitlier the Sigma or tlie Wissermann 

qUAXHTATITE XIETnOD FOB THE KAHN KEACTIOV 
Kahn has described a quantitatne method for perfonnmg his reaction ’ 
It mcludes the preparation of a preliminarj scries of dilutions of the serum to 
be tested a complication of technic which it would be desirable to avoid 
It seemed that this method could be simplified ha considering the prm 
ciples imolvcd To express oiir concept of a stiongly or a weakly reacting 
serum it is almost necessary to think of them as containing a larger or smaller 
amount of some reacting substance The simplest method for determining 
this amount is to test a serum in a series of diminishing quantities against a 
constant quantity of the other reagents and to determine thus the smallest 
amount of serum necessary for a standard effect If only one other reagent 
IS concerned the same result can be obtained by increasing the quantity of 
reagent as by diminishing the quantify of serum, the onh important factor 
being the ratio between the two 

In testing sera from sypliilities by the Kahn method it was found that 
reactions could be obtained over a range where the ratio of antigen to serum 
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■V ailed fioni 1 40 to 5 1 If 0 01 c e of antigen n eie emploj'ed thiougliout (as 
lu Kahn’s method), to obtain a 5-1 latio n ould lequiie the setting up of a 
tube containing 0 01 c c of antigen and 0 002 cc of seium — a quantity too 
small to measuie without pieliminaij dilution If, houeiei, the amount of 
antigen weie incieased to 0 05 c e , the 5 1 latio could he obtained by the use 
of 0 01 c c of seium, uhich can be diiecth measuied On the othei hand to 
obtain a 1 40 latio uifh 0 05 c c of antigen ivould demand the use of 2 c c of 
seium, an impiacticable amount in loutinc uoik This difficulty could be 
avoided by using 0 2 of seium and 0 005 of antigen 

Accoidmglj, we set up our leactions m tubes containing the following 
amounts 


Tabli I 

Titiiation or K\iin Ufvction 


TUBE 

ANTIGir. 

1-1 

SERUM 

UNDILLTED 

SAMNF* 

0 0 rtP Cl NT 

RATIO 

BirUTfD ANTIGEN SERUM 

1 

0 005 

02 

00 

1-40 

0 2-S 

o 

0 01 

02 

00 

1-20 

0 4-S 

s 

0 025 

02 

00 

1- S 

1-S 

1 

0 05 

02 

00 

1- 4 

2-S 

0 

0 05 

01 

01 

1- 2 

4-S 

G 

0 05 

0 05 

0 15 

1- 1 

8-S 

7 

0 05 

0 02 

02 

2- 1 

20-8 

s 

0 05 

0 01 

02 

5- 1 

40-8 


•The addition of saline Intel lores ns Kahn has shown with these precipitations hut 
Is necessniN to Insuio pio|)Oi inKlnR of the small amounts of reapents used In the upper tubes 
It maj make the absolute unit values obtained too low but does not alter the lolatlvo value 
of the results 

In this naj a sufficient langc of vaijing latios of the miNtiues could be 
obtained, using quantities measuiable ■without pieliminaiy dilution and a 
total amount ot seium (Ice) that was not excessive 

The othei factors in technic may be defined biietly as follows 
Serum — The age of tlie seium seems mimateiidl piovided that it is clear 
and free from contamination i\ftei a number of tiials with laiious peiiods 
of inactivation it seemed tliat foi most seia the most seusitne leactions weie 
obtained bj inactivation foi one-half houi in a w'atei bath at 56° C 

Antigen — ^Antigen was incpaicd and titiated by the method described 
by Kahn and used, as a rule, an a dilution of 1-1, with 0 9 pei cent salt solu- 
tion In leferiing to the amount ol antigen used in the tests desciibed we 
mean the amount of the mixtiiie of salt solution and alcoholic extiact piepaied 
before making tests 

8'7iaAii!fir— Immediately aftei the serum is measuied into each senes of 
eight tubes, the tubes should be shaken by hand to insuie piompt mixing As 
soon as fiom six to ten tests aie set up, thev are placed iii a shaking-machine 
and rocked foi 20 minutes We have found convenient a device shown in 
Fig 1, wdiich IS adapted fiom the shaking-machine desciibed by Wamiek ® 
The bed of the machine is a wooden platfoim 12 by 24 inches wuth two 
upimht cleats, the height of a test-tube lack One cleat is fixed and the 
other secured by a holt passed thiough a slot wdiich runs the length of the 
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bed From one to eight of tiie ordiimt coppei raclvs used in serologic ■worl. 
niaj be clamped between these cleats The wooden bed is suspended b} four 
straps made fiom an ordinarj clock spring It imj be hung beloiv a table, 
sating laboratorj space It is rocked bt a piston lunning to an ccoentne pm 
on a reducing gear which is in turn drnen bj a belt from an electric motor 
A speed of about 100 to and fro swings a minute Ins seemed satisfacton 



rie 1 •— ^haKJng nmchlnc 



Fig — Illuminating device 


REi\DINO THE BEACTJON 

After locking, 05 cc of salt solution is added to each tube, the lack is 
shaken for a moment to insure a mixture and olloued to stand 5 minutes be 
fore reading If the tubes aie allowed to stand for 24 liouis, a more marked 
precipitation is sometimes obseiced we Iiaie not used such leactions in iiiiau 
titative work 

Reading has heen greatly facilitated bj' the use of a small illuminatmg 
box shown in Fig 2 It consists of a wooden box lined with black aelvet, the 
base measuring 8 bj 8 inches, the top 8 bj 2IA inches the height 5 inches In 
the top IS a slit ItA inches wide across which the tubes are laid liorizontaUj 
so that the mixture runs out in a thin layer along the under side making a 
fine precipitate easily visible A cylindrical electric bulb of the show case 
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^ ailed fioni 1 40 to 5 1 If 0 01 e c of antigen i\ eie eniploj ed tliioughout (as 
111 Kahn’s method), to obtain a 5 1 latio n oiild lequiie the setting up of a 
tube containing 0 01 c c of antigen and 0 002 c c of seiiini — a quantity too 
small to measuie ivithout iiiehminaij dilution If, howeiei, the amount of 
antigen were luei eased to 0 05 c c , the 5 1 lafio could be obtained by the use 
of 0 01 c c of seium, which can he diiecth measured On the othei hand to 
obtain a 1 40 latio with 0 05 c c of antigen u oiild demand the use of 2 c c of 
seium, an impiacticable amount in loutine uoik This difficulty could be 
avoided by using 0 2 of seium and 0 005 of antigen 

Aceordingljq ve set up oiii leaelions in tubes conbiining the following 
amounts 


Table I 

TiTitiTioN OF Kahn Ri vction 


TUBE 

ANTIGEN 

1-1 

SLRUM 

LNDILUTFD 

SVLIXF* 

0 <1 1 Ln Cl \T 

i:\Tio 

DILUTED WTIOFN SERLit 

1 

0 005 

02 

00 

1-40 

0 2-S 

2 

0 01 

02 

0 0 

1-20 

0 1-8 

3 

0 025 

02 

00 

1- S 

1-8 

4 

0 05 

02 

00 

1- 4 

2-8 

5 

0 05 

01 

0 1 

1- 2 

4-S 

0 

0 05 

0 05 

0 15 

1- 1 

8-8 

7 

0 05 

0 02 

02 

2- 1 

20-8 

8 

0 05 

0 01 

02 

5- 1 

40-8 


•The AcUlltlon of saline Interfeios ns Kuhn hns shown with these precipitations but 
Is nootssni\ to Insuie piopci niKlnK of the smiill nniounts of unKtnts used In the upper tubes 
It nia> ninke the absolute unit \ hues obtained too low but docs not niter the iclntUe taluo 
of the results 

In this ivay a sufficient laiige of laijing latios of the mivtuies could be 
obtained, using quantities measmablc without ineliniinai^ dilution and a 
total amount of seium (lee) that was not excessive 

The othei factois in technic maj be defined buelli as follows 
Seium — The age of the seium seems immateiial piovided that it is clear 
and flee fiom contamination Aftei a niimbei of tiials with laiious peiiods 
of inactivation it seemed that foi most scia the most sensitive leactions w'Cie 
obtained by inactnation foi one-half houi in a wafei-bath at 5G° C 

Antigen — ^Antigen was picpaicd and titiatcd bv the method desciibed 
by Kahn and used, as a lule, jii a dilution of 1-1, wnth 0 0 pei cent salt solu- 
tion In lefeiimg to the amount of antigen used in the tests deseiibed we 
mean the amount of the mivtiiie of salt solution and alcoholic evtiaet piepared 
before making tests 

Slialing — Immediately aftei the seium is iiieasuied into each senes of 
eight tubes, the tubes should be shaken bv hand to insuic piompt mixing As 
soon as fiom six to ten tests aie set up, they are placed in a shaking-maehme 
and rocked for 20 minutes We have found convenient a device showm in 
Fig 1, wdiich is adapted fiom the shaking machine described by Wamiek® 
The bed of the machine is a wooden platfoim 12 bv 24 inches with two 
upright cleats, the height of a test-tube lack One cleat is fixed and the 
other secured by a bolt passed through a slot which runs the length of the 
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miscd with 0 125 c c of antigen itiulei the coiuhtions, stated If n senim con 
tarns one unit pei cubic centiuietci, 02 tc would then gne a t+ reaction 
with 0025 c c of antigen If the same amount of seniin ga\e the same reac 
tioii with twice the anioiint of antigen (0 05 cc), it must contain two units 
per cubic coiitinietei , and if one h ilf the amount of seium (0 01 c c ) piecipi 
tates twice the amount of antigen (0 05 e c ), it must contain 4 units pel cubic 
centimeter Tlie number of units in iin set urn could thus be detemmed b 3 
finding the latio of antigen to sciiim in a inixtuie which shows a ++ reac 
tion In the cases just mentioned of sent containing from 1 to 4 units, the 
latios of antigen to scrum me 1 8 2 8 and 4 8 rcspectivch AVc thus 

obtained the unit aalues shown in Tabic IV foi ++ icactions 

AVe endeaaoied to caleiil ite a sciics of intcipolated values folloiving 
Drejerand AA'’ard’s method but wcic unable to find a constant relationship 
between the dcgiee of icaction in om lube and tbat in the following tube 
Poi example sera from one patient gn\e on siiccessne tests the following 
readings 


Tvule hi 

ItrsuCTS or Tupee SocerssuE Trsrs 


TUDL 

I 

o 

3 

4 

0 

G 

7 

8 

Alatch 31 

4 

4 

3 

2 

0 

0 

0 


^pril 7 

4 

4 

4 

4 

0 

0 

0 

0 

April 21 

t 

4 

4 

3 

0 

0 

0 

0 


It Will be seen fioia the ii idiiigs ot lubes thieo and foiii in the fiist lest 
that reducing the propoition of seium b\ one half weakened the reaction 
from + + + to ++ On the otliei hand in tubes four and fise of the third test, 
1 educing the seium bi one half weakened the lending from + + + to zero, and 
in the seeond test, from + + + + to zeio This is a tjpical example and illus 
tiates the iiiipossibilitj of finding in our leadings a correlation between the 
strength of the seium and the coarseness of the precipitate This maj be due, 
m part, to the diffieulti ill defining preeiselj the a an mg degrees of reaction 
but at least it indicates that it would be safer to base oui quantitatiae estima 
tions on the amount of serum necessara to pioduce a reaction rather than on 
the intensitj of the reaction obtained 

AA’^e detemine, eonsequenth, the unit values ba reading the last tube 
which shows ana piecipilatioii and disregarding the preceding tubes If the 
leading is ++, it is giaeu a unit aalne as defined above If it is + + + or + + + +, 
It is arbitianlj increased bj 25 oi 50 per cent, and if + decreased ba 25 per 
cent This does not expicss the exact qiiantitatiae relationship but seiwes to inch 
cate, foi example, that a seium showing + + + or + + -r+ in the third tube and neg 
ative in the fourth is stronger than a serum giving a + + in the thud tube and 
weaker than one giving a + + reaction in the fourth tube Since these values 
are approximate the figures have not been extended to fiirtlier decimal places 
to express the 25 per cent increase or decrease 

In this way we liaae assigned values to four degrees of reaction in each 
tube of the titration as shown in Tabic IV This table is used for deriving 
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unit values fiom the titiation lesults The tests lecoided in Table II, inter- 
preted in this lead 


For 

scrum 

I 

0 

units 

For 

serum 

II 

40 

units 

For 

scrum 

III 

04 

units 

For 

serum 

IV 

11 

units 

For 

serum V 

25 

units 

For 

serum 

VI 

20 

units 


Table IV 


Umt Values Assigned to Reactions Obtained by Titbvtion 


DEGREE OF 

EEACTIO^ 

1 

2 

3 

4 

5 

G 

7 

S 

+++ + 

03 

OG 

1 5 

30 

6 

12 

30 

CO 

+ + + 

0 25 

05 

12 

25 

0 

10 

25 

50 

++ 

02 

04 

1 0 

20 

4 

S 

20 

40 

+ 

01 

03 

07 

1 5 

3 

C 

15 

30 


Although onl}' the last leacting tube is used to lecoid the lesult, the leac- 
tions in the piecednig tubes should be obscived as a contiol It vas found 
necessaij to make one definite exception to the above method of reading A 
few appaieiith noimal seia were found gn ing slight precipitation in several 
tubes, such as 

Tube 123-15C7S 

Eenchon 11100000 

We liaAe consequenth made it a lulc to recoid onh the fiist tube of a 
senes shoiving a + leaction, and to iccoid such a seium as the above as con- 
taining 01 unit A few seia g.ne icactions in successive tubes, such as 
2221000 0, and vlule most of those ueie fiom siphilitic cases, we think 
it safei to recoid all such atvpical icactions as doubtful 

The Kahn units lefeiied to in the following discussion signifi ^alues ob 
tinned bj" the aboie method and not bv the original method of Kahn 

CORRELATION OR VALUES OBTAINED BA DIFEERDNT METHODS 

We haie tabulated the lesults obtained by titiation of 907 seiunis from 
433 patients These specimens w’eie also tested bj the loutine method of 
Kahn, by the AVasseimann using cholesteiin antigen and one hom piehminary 
incubation at 37°, and bi the Wasscimann using alcoholic antigen and foui 
hours’ incubation in the ice box” The Sigma leaction was done wnth 600 of 
these seia 

It was soon evident that this quantitative Kahn rei ealed many abnormal- 
ities too slight to be detected by the Wasseimann method used Befoie study- 
ing the results obtained it seemed neccssaij to attempt a correlation of the 
values obtained bv the different methods and to deteiroine what leading in 
one test is equivalent to a ceitam jeadmg m anothei 
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The third tube of the standard Kihn test coutams antigen and serum in 
the ratio of 1 12, nhich is intermediate between the second and third tubes of 
the titration where the ratios me 120 mid 18 lespeetnelj Consequently, 
a serum shouiiig 0 4 unit or n + + icaction in the second tube of the titration 
should shmi a slighth ncalei, oi peihaps the same, icaction in the third 
tube of the Kahn, and a negatne in the second and first tubes The second 
and first tubes of the Kahn aie iiitci mediate between the third and fourth 
and the fourth and fifth tubes of tin titiation From these cousideiations the 
equnalciit aalucs shonii in Table \ haic btcii estimated but it should be 
loinombered that these me oiih approMiiiatc 

The deterniuiatioii of equnaleiif laliics foi the TSasserniann and the quan 
titatne Kahn is nioic difficult because nidcr aaiiations m the results weie 
found This IS in accord with general capeiience, which has shown that the 
same seium when tested with dilTereiit antigens will gne different a allies eien 
in parallel AVassennann leactions 

It seemed most useful to take the mean laluc found in a senes of tests 
Tor CTample, of 40 sera eoiitnining 2 units as determined ba titration ten 
gave a iiegatiae Wassermann, avith cholestetin antigen nine a +, four, a + + , 
twelac, a +-•- + , and fiac a + + + + The mean aaliic avas ++ From similar 
tabulations the equivalent a alms shoavn m Table V were estimated 


TaaiE A 


Equivile-vt a aloes ror Eahv wm aWssersiass AlETnoDs (Approiusiate) 





rVAbSERMA 




CUOLFSTTRIN 

ALCOHOL 

JTAHN TJVITS 

<31 \UT\TITr 

FAnv 

WTIGEN 

ANTIOES 

FIRST 

fiECOVD 

TQIRB 



TUBE 

TUBE 

TUBE 



0 0 

0 

0 

0 

0 

04 0 

0 

+ 

0 

0 

10 0 

+ 

+ + + 

4- 

0 

20 + 

+ + + 

+ + + + 

+ + 

+ 

40 ++++ 

+++ + 

f f + + 

+ + + + 

+ + + + 

20 A / + + + + 

+ +++ 

+ + + + ' 

1 


1 \ 

or 




to } ( + + + + 

+ + + + 

++ 1 

!• +-f + 4- 

+ + + 4- 

\ ) 

or 

1 

1 


CO / t + + + + 

+ + 

0 y 

f 



Table A I 


Comparison or Values Obtaineb bit K\nu Titkatiov and bt Sioma Eeactios 

KAHN 

UNITS 

RO OP 

SERA 

NO snowiNo 
n:OATivE 
SIOAIA 

LOWEST 

SIGMA 

READING 

HIOHEbT 

SIO’lIA 

reading 

AVER KQE 
SIOMA 

RE KDINCI 

0 

141 * 

125 

0 

20 

01 

04 

07 

14 

0 

2 5 

09 

10 

00 

4 

0 

4 4 

1 C 

20 

23 t 

0 

0 

T 9 

34 

40 

30 

0 

15 

21 0 

14 0 

80 

39 

0 

36 

1140 

32 0 

20 0 

24 

0 

7 7 

2-)4 0 

Co 0 

40 0 

7 

0 

610 

4 o 0 0 

229 0 

Onr serum showing 'Wassermann Reaction -H+f and 324 

! Sigma Units omltleG 
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units m the Kahn test and a negatne Sigma and Wasseiinann, and another 
patient iiith an aoititis gave only 0 7 units ivilh a -^+ Wasseimann 


Tmilf a III 

Findings in U\TRrmD Oasis oi Siiiiins 



NO OF 

KAHN 


M ASSf IiMANN 

DIAGNOSIS 

CASFS 

TITRATION 

SIGMA 

CUOirSTFUIN 

ALCOlIOlilG 

Primarj 

3 

1 5 00 

— 

++ +++ 1 

4- 4- 4- 4- 

Second in 

20 

4 so 

10 3 311 

4 +-1- -1- + + 

X ^ ^ -J- 

Tertiarj 

2S 

0 1 GO 

0 707 

0 (- + 4 + 

0 + + 4- -f- 

Latent 

27 

15 so 

8 3 231 

4- 4-4-4-4 

0 X ^ 4- + 


SVPIIILlS or Till (INTRAL NIRIOUS SI STEM 

Tlie possibility of detci mining tlie signific.ince of weak icaclions seemed 
gi eater m patients vith svphilis of the cential neiious sistcin because in tlie 
majority of cases the diagnosis ean be established bi plnsieal signs or bi 
spinal fluid examination yitliout lefeienee to the scrum leaction It is in such 
cases also that ueak and doubtful seium leaclions aic most ficriuently found 
Most of the patients studied ueie uiidei tie.itiiiciit, but none of them could be 
regal ded as cured 

Tabulating the lesults of 233 tests fiom 50 cases of tabes, 14 cases of 
nieningoyasculai sipliilis and fne cases of latent sipliilis of the central 
nervous si stem (that is cases nitli posit ne fluid but no signs of cci ebrospinal 
lesions), the values in the Kahn titiation laned fioiii 0 40 units Twcnti- 
fivo seia iveie negatnc in all tests 02 gaie stioiig leaetions in both Kahn and 
Wasseiniann The icsults aie suinniaiired in Table TX 


IMIII IV 

Findings in Siiiiins oi mi Cintpu \iit\ois sistim 


KAHN 

TITU\TION 1 

w \ssnoi\\\ 

mOIISTFRlN 

MASSFI M\NN AICOHOLIC 

Nepativo 

0 0 7 

45 sera 

0 

51 acra 

0 70 sera 

Uoulitful 

115 

29 sera 

+ 

37 sera 


AVeak 

2 3 

55 aora 

-r + 

17 sera 

+ ++ 30 sern 

Strong 

4 40 

104 sera 

+ + + -1 hH 

127 sera 

+ + + + + + 1 123 sera 


The advantage of the Kahn ap])caied in the detection of iieakh rcn6tiiig 
seia With these syphilitic specimens it gaie moie such icsults than did the 
Wassermann, nheieas vitli the iioiisi pliilitic seia (Table YII) the Wasseiinann 
gave moie veak leaetions than did the Kahn 

VALUES FOUND IN TRE ITFD CASES OF EARLV SI PIIILIS 

Puitliei evidence as to the significance of iieak Kahn leactions was fui 
nislied by tests made on cases of eaih siphilis dining tieatment In most of 
those which we weie able to follow doubtful Kahn leactions persisted after 
the Wasseniiann became negative In some the Kahn also became negative a 
few weeks after the Wasseiniann (Chait I) , in otheis a fiactioual Kahn pei 
S/Sted foi a long time befoie it eventiiallv disappeared (Chart II) These cases 
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are in contrast Auth others nhicli A^ere studied aftei a satisfactory course 
of treatment eail'v in then infection and uhieh bhoued for a year or tuo, 
titrations nhich uere eomplctch iiegatue e\ccpt for occasional findings of 
01 or 0 2 unit 

AVe u ere able to obsci\c the couisc of one case in ■which frictional Kahn 
leactions appeiicd of icii definite significmcc This patient had begun treat 
ment early in the secondary stage In thice months his "Wnssermann became 
negatne but relapsed to + + + + si'v months later The folloumg year the 
Wassermann again heenme negatne and remained so continuously foi two 
a ears, except for a single finding of + + and nnothei of + in the cholesterm 
test During this period honeaei a weal or doubtful Kahn uas almost 
uniformly found This gradualh increased in strength until m March, 


CnART I PERSISTfNCE OF KmIN RfvCTIOV AFTFR WvSSERiCU.N BlCVME NEO mVE 



1926, (after three and a half years of treatment) his serum shelved five Kahn 
units and a negatne Wasseiraanu Two months later ho letumed with a 
cutaneous i elapse e'Mdenced by a h'v pcrtrophic papule on the scrotum with a 
positne Spirochete find a + + + + Wassennann, and a Kahn icaction of 20 
units The reactions for a y ear pieceding the relapse are shown in Chart III 
In this instance it seems that the persistent fractional Kahn leaction was 
evidence of remaining latent infection In a numbei of other cases which had 
previoush shown clinical oi serologic i elapses, we have found a Kahn of from 
0 4 to two units with a negatne Wassermann We ha-ve come consequently 
to regard the repeated finding of so little as 0 4 of a unit as suggestne of 
persistent infection in treated eases It is necessary to add that a negative 
Kahn is no proof of cuie as is eMdeiiced by quite negative titrations m cases 
of Imown syphilis of the central nenous system 
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Compaiing the lesults of the Kahn titration nitli those of the Sigma leac- 
lion, similar wide sanations were found The extent and fiequency of those 
aie indicated in Table VI As the Sigma readings are numeiically expiessed, 
it M as possible to average them It v ill be seen bj comparuig the figures in 
the fiist and last columns that foi Avcakei seia the a^eiage number of units 
estimated vas somewhat greater in the Sigma and that foi veij stiong sera 
the Sigma gave much highei leadings 

Two stiongly leactmg seia uhieli gaie a negative oi ueak Kahn (see 
Table KI) were omitted from this tabulation because it seemed that these 
lepresented definite failuies foi the Kahn technic and had no beaiing on the 
quantitative lelationship of the tuo methods foi numeiicallv lepiesenting 
1 esults 


REACTIONS OBTAINED UHTH N ONSTPIHLITIC SERA 

The first point to detemiue in legaid to these leactions was the number 
of units that might be found by this method in nons^ philitic sera This is not 
a simple problem as one can never lule out the possibilit} of latent infection 
We haie, hoiievei, tabulated 105 tests from 9S patients vho shoved no evi- 
iieuee of sjqihilis The i allies found aie shovn in Table VII 

The cases studied weie for the most part patients vith diseases of the 
skin or those leferied to a deimatologic clinic on account of some question as 
to syphilitic infection The frcqiiencv of doubtful Wassermanns was much 
gicatei than voiild be found in the same niimbei of rpiitc noimal indnidiials 


Taiilf VII 


Fimbnos in KoNsinuLiTic Sfpa 


QtANTITIVE K\nV 
REACTION 

■U ^SSFRM\^^ 
CnOLFSTI niN 

AVTIGFV 

■u \SSEIISI \NN 
ALCOHOLIC 
ANTIGFN 1 

I SIGN 1 nEACTION* 

(4G srnv testtd) 

0 0 Units 70 Scru 

0 01 Sera 

0 101 Sera 

0 42 Sera 

010 3 Units 13 Seri 

0 4 0 7 Units 0 Sera 

1 5 Units 2 Seia 

+ 9 Sera 


115 Units 4 Sera 

2 2 Units 1 Serum 

2 0 Units 1 Serum 

3 0 Umts 1 Scrum 

+ + 4 Sera 

!+ + ->- 1 Scrum 

+ 4 Sera 

n 0 Units 1 Scrum 


Thiee othei sera fiom nonsj^philitic patients gaim the following readings 


Tube 12345078 

Serum 1 12100000 

Serum 2 22100000 

Serum 3 11210000 


These veie consideied as containing less than 0 4 unit on account of the 
low readings in the fii-st tube The lour seia shoving fiom 1 5 to 3 units weie 
among those vliicli also gaie feeble AVasseimami leactions 

Reactions in the fiist tube (01-0 3 units) were found so frequently as to 
indicate that thei aie of no specific significance It is haidly possible that 
all of the 9 patients vdio shoived piecipitation in the second tube (0 4 to 0 7 
units) had uniecognized latent SAphihs If nonsj philitic seia may contain 
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this amouut of leactiiig siibst nice it seems necessarj to regard all such reac 
tions as negatne except in luionn sjphililic eases under treatment 

Two patients in this appaienth noi-mal gioiip shoued weak reactions of 
2 3 units One ms a case of acne uliicli ue have heen unable to examine 
cniefulh or to follou up IIis Kalin titration shon cd 3 units, his Wassermann 
with cholcsteiin antigen -i, uitli alcoholic antigen 0 The othei uas a case of 
furunculosis nitli acctomuia othcinise negatne on lepeatcd eioinination 
Spinal fluid u ns not obtained Three samples of his scniin gin c the following 
results 


DVTE 

iTAns 

si(ar\ 

M ASSerMANK 

CIIOLrSTERIN 

rFVCTJOV 

iSSPriM^NV 

ALCOHOL 

rpvcnov 

April 21 

0 units 

2 w units 

0 

0 

Mnj 22 

0 (» units 

1 1 nulls 

0? 

0 

2sor 10 

2 0 units 

1 > 0 units 

+ 

+ 


Weak reactions of this lajic aie iiisiiflH lent basis foi a diagnosis of svph 
ills without confirmnton cMdcnce h'oi that inattei no single serum test war 
rants sueh a diagnosis In this small series ne hn\e found no Kahn reaction 
strongci than 3 units in the absence of saphilis but ui loutine tests with the 
qualitatne Kahn no hnae met in a few instances uith a stioiigly positive Kahn 
and a negitne Wasscniianii uliieli «as obtained on repetition vuth the same 
specimen but not with othci specimens from the same patient The patients 
were apparentlj free from svphilis on furtliei examination The term “posi 
tive” implies a finalitv that these senim tests do not possess On the basis of 
these results viith nonsv philitic sera v\c uould class our unit findings in the 
Kahn icaction as follous 
no to 0 7 unit*! JscgTtj'c 

1 0 to 1 unit*! Doubtful Of rnluc onJ> nilh stronph confirrmtorr OMdenco 

2 0to3 0nmfs Weak Deletions Tlicso probab1> occur ocLnsionill,) m the absence of 

SVpIllllR 

4 0 or more units Strong Pcnctioiis Equirnlcnt in significance to n + + + + Wisscrmanii 
^ VLUES IN UNTREtTED STTIIILIS 

In iintieated cases of active sjphilis the titration usuallj showed a high 
value of from 8 to GO units The stiength of the reaction bore no relation to 
the aetivitj of the infection, and vciv high values were met with in contmu 
ouslv latent cases and in those in which all svmptoms had subsided under 
treatment One robust man, who gave no history of infection and showed no 
signs of svpbilis on careful examination but whose child had a frank congen 
ital infection, gav c a titration of 50 iiiiits 

On the other hand low values weie occasionallv found in patients with 
definite sjmptoms Two who had late secondarv exantliems showed onlj four 
units hv the Kahn reaction, and one of them when tested bj the Sigma method 
showed only 10 3 units 

In tcitiarv sjpliilis the values were often higher than in secondarv cases 
One patient however, with a definite gumma of the clavicle showed onlj 15 
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unite in the Kahn test and a negative Sigma and Wassermann, and another 
patient nith an aoititis gave only 0 7 unite with a +-^ "Wassermann 


T\bi,e VIII 


Findings in Untrfvted Cases or Sapiiilis 



NO OF 

KAHN 


'WVSSFRMAW 

DIAGNOSIS 

cAsrs 

TITRATION 

SIGSIA 

CHOLFSTERIN 

AliCOnOLIC 

Primiry 

s 

1 5 60 



+ + -}- + + + 

+ + + + 

Seeoiid‘ir\ 

20 

4 50 

10 3 311 

4* + + + + + 4- 

+ + + + + 

Tertian 

21 

0 1 GO 

0 797 

0 + + + + 

0 4* + 4* 4* 

Latent 

27 

1 5 50 

8 3 234 

+ ++ + + 

0 + + + + 


SYPHILIS or TllL CENTRAL NERVOUS SYSTEM 

The possibility of detei mining the significance of ueak leactions seemed 
greatei in patients with SYphilis of the eential neivoiis si stem because in the 
majoiity of cases the diagnosis can be esteblished by phi sical signs or by 
spmal fluid evammation ivithout lefeiencc to the scrum reaction It is in such 
cases also that iieak and doubtful serum leactions aie most frequently found 
Most of the patients studied iieic under ticatinent, but none of them could be 
legaided as cured 

Tabulating the lesults of 233 teste fiom 50 cases of tabes, 14 cases of 
meningoyasculai svphilis, and five cases of Intent syphilis of the central 
neiwous svstem (that is, cases iiith positne fluid but no signs of cerebrospinal 
lesions), the yalues in the Kahn titiation laiied fioin 0-40 units Twenty- 
fiye sera were negatiye in all tests 02 gaye stiong leactions m both Kahn and 
Wassermann The lesults aie suminaiizcd in Table IX 


Table IX 

Findings in Stpiiilis op the Cintum Nimois Ststim 


KAHN 

TITRATION 


'U'ASSERMANN 

CIIOLESTERIN 

1 V ASSPUM \NN* AliCOnOLIC 

Negative 

0 0 7 

45 

SCTR 

0 

51 Bern 


0 70 sera 

Doubtful 

115 

29 

sera 

4* 

37 sera 



Weak 

2 3 

55 

sera 

++ 

17 sera 

+ 

+ + 39 sera 

Strong 

4 40 

104 

sera 

+ 4* 4* 4* 4" 4- 4" 

127 sera 

+ + + 

+ + + + 123 sera 


The adyaiitage of the Kahn appealed in the detection of weaklj leabting 
seia With these sjphilitic specimens it gave moie such lesults than did the 
Wassermann, uheieas ivith the nonsyphilitic seia (Table VII) the Wassermann 
gave moie iveak leactions than did the Kahn 

1ALUES POUND IN TREATED CASES OP EARLY SYPHILIS 

Puithei evidence as to the significance of weak Kahn leactions was fui- 
nished bj teste made on cases of eaily syphilis during treatment In most of 
those which lie ivere able to follow doubtful Kahn leactions peisisted aftei 
the Wasseimann became negatiye In some the Kahn also became negative a 
few iveeks after the Wasseimann (Chart I) , in others a fiactional Kahn pei- 
SiSted foi a long time befoie it eventually disappeared (Chait II) These cases 
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Tre in contrast A\itli otliers A\]uch were studied after a satisfactory course 
of treatment earJ^ in then infection and ivhich shoued foi a jeai or two, 
titrations i\liicli were completeh negitnc except for occasional findings of 
0 1 or 0 2 unit 

e Mere able to obsci\D the conise of one case in nhich fnctioinl Kahn 
reactions appealed of ■\er\ definite significance Tins patient had begun treat 
ment earlj in the secondan stage In thicc months his 'Wnssemiann became 
negatnc but relapsed to + + + + six months latci The folloMing \e'ir the 
Wassermann again became negatne and remained so contiiuiouslj for tMO 
■\ears, except for a single finding of +-t and another of + m the cliolesterm 
test During this period hoMe\ci a Mcal or doubtful Kahn Mas almost 
uniformlj found This giadunlh iiieroased m strength until in March, 


CnART I PeRSISTFNCE or KaUN Re^VCTIOV AFTFP W4«!SEr5LVN\ Blcame J^eovtive 



1926, (after three and a half j eais of treatment) his serum showed five Kahn 
units and a negatue Wasseiraanu Tmo months iatei he letumed with a 
cutaneous relapse, eMdenced bj a h^pe^t^opblc papule on the sciotum with a 
positive Spiiochete find, a + + + + Wassermnnn, and a Kahn icaction of 20 
units The reactions for a jeai piccediiig the relapse are shown in Chart III 
In tins instance it seems that the pcisistcnt fractional Kahn leaction was 
evidence of remaining latent infection In a iiiimbcr of other cases which had 
previoush shoMU clinical or seiologic relapses, we haae found a Kahn of from 
fi4 to two units with a negatne Wassennann "We ha%e come, consequently 
to regard the repeated finding of so little as 0 4 of a unit as suggestne of 
persistent infection in treated cases It is necessaiy to add that a negatne 
Kahn is no proof of cure os is eaidenced ba quite negatne titrations in cases 
of known sjphilis of the central ner\ous system 
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Table X 

Stjumabt op Di&aqbeementl Between the WAS£>Fnsr,u,N and the Quantitative 

Kahn Bfactione 


KAHN STEONQER THAN AVAS SEfalANN 


KAHN 

-VVABSEr 

IX ANN 

ITIC SEEtiV 

NON 

s\PHir* 

ITIC SI-RA 

strong 

Negative 

G 

0 

(4 units) 
Weak 

Negative 

25 

0 

(2 3 units) 
Doubtful 

Negatiio 

»J 

1 

(115 units) 
Strong 

Doubtful 

12 

0 

(4 8 units) 
Weak 

Doubtful 

43 

O 



132 

3 


AVASSHIMANK STROKOEH TUAN KAHN 


MANN 

KANiN 

Bvrniii 

inC SbRA 

NON 

SVPKIO 
ITXC SPRA 

Strong 

Ncgatiie 
(0 0 7 unit) 

4 

0 

Weak 

Negative 

13 

1 

Doubtful 

Nogativ e 

34 

14 

Strong 

Doubtful 

12 

0 

Weak 

Doubtful 

29 

1 


02 1C 


feienees in titei seemed significant, Iiowcaci, and ue Jiaie plotted om cun'cs 
on abscissae eacli of nhieh lepiescnts one Inbe in the tiUation Tins is ap 
pioxiinatelj a geoinetiic piogiession in the mnnbei of units 

COMPARISON OP THE KAHN TITRATJON WITU THE WASSERAEVNN 

The tabulation of tests made m siphihs of the ccntial nci\ons system 
indicated that the qnantitatne Kahn leicalcd iiioie positne leactions than 
the Wasseimann It seemed that a siiininaiy of all the instances in nhich the 
two methods disagiecd might be ot inteiest (Table X) Wc hase grouped 
the Kahn titiations aceoiding to the definitions aheady gnen and the Was 
sennann leactions as folloivs 

Reactions of ++ luth cholestoiiu antigen and t uith alcoholic antigen, or 
weakei, aie classed as doubtful Reactions of -!■»-+ oi ■t+ + -f with both anti- 
gens are classed as strong All intci mediate sein, including these uliich gaie 
a strong leaction nith one antigen and a negatne iiith the olhei, aie classed 
as weak 

In this summaiy the Kalin icaetion shons to ndsantage at almost every 
point of comparison The most significant item is that of the 14 nonsjphilitic 
seia winch gave a doubtful Wasseimann and a iiog.itne Kahn Ten of these 
showed no piecipitatiou whatcvei m anj tube of the titiation, making it clear 
that the slight inhibition obscived in the Wasseimann test was not specific 

We have found the Kahn lielpful m deciding the often difficult question 
of the significance of a + Wasseimann The leason foi this seems to be that 
a lesnlt in the quantitative Kahn which vvould be leeoided as one unit or a 
doubtful leaction, is one which shows a weak piecipitation (++) m the thud 
tube but a maximum piecipitation (+ + + +) in the fiist tube This will seldom 
result from technical enoi and is nevei a question of judSPic^f 
of the reader On the othei hand, a + Wassennann signifies a slight inhibition 
of hemolysis, wdncb may easilv'' be caused bj’’ technical eiiox The question, 
moreover, as to whether such a test should be legaided as + oi 0 is one to 
which two readers vvill fiequentlv^ disagree, so that a sub 3 ective factor entei-s 
into tbe detemmation of a -f Wassermann The quantitative Kahn method 
nearly eliminates such eriors in lecoiding weak leactions 
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There Mere a low cases m Avhicli the Kahn failed One tv as that of a 
patient with a largo gumma of the ulna The first specimen obtained showed 
an extraordinary prezono, sufficient to mash the qualitative Kahn but not the 
titration The third specimen was negative in both the Kahn methods, though 
stiU positive in the ■\Vnssoniiaiiii (Table XI) 

Tvble ti 

Successut: Tests on a Case or Gimw op the Ulna Showing an Ettraordinart Prezone 


■WASSERlfANN QUALITATIVE TAHN 


DATE 

CnOLESTERlN 

ALCOnOLlO 

KAHN 


TITRATION 


SIGMA 

9/lo 

+ + + + 

+ + + + 

000 

0 

0 0 0 0 0 4 
(30 Units) 

0 

311 Units 

9/29 

+ + + + 

++++ 

+ + + 

3 

3 3 3 S 4 4 
(50 Units) 

3 

153 Units 

10/2 

+ + + + 

+ + + + 

ooo 

0 

0 0 0 0 0 0 

0 

124 Units 

10/13 

+ + + + 

+ + + ^ 

+++++ 

0 

0 0 2 2 4 4 
(40 Units) 


410 Units 


COIifPARISON ^\IT^ SIGMA REACTION 

In the cases studied the values found by the quantitative Kahn method 
appeared as consistent with, the clinical findings as did those b> the Sigma 
Values of less than one Kahn unit were found in a few normal sera which 
gave negati\e Sigma reactions, but reference to Table VII shows that even 
m a small senes of apparently nonsyphihtic cases a positive Sigma reaction 
of over tno units was observed in two instances It would seem from this 
that the Sigma is no more nearly specific than the Knlm Technically, the 
quantitative estimation by the Sigma method consumed fir more time and 
offered more chances for mistakes The incubation must be earned on in a 
uaterbath carefully controlled as to temperature and depth, and the prepara 
tion of the antigen suspension must be perfonned with extreme care Errors 
m either of these steps may interfere seriously with the reaction "We also 
found the preparation of a satisfactory antigen extiact b\ the Boidet Roulons 
method difficult 

TVe ujsh to express our indebtedness to Dr H K Ward and Dr P H 
Jones who kindly helped us acquire the technic of the Sigma reaction and 
supplied us uitli the antigen uith uhich the tests here reported were per 
formed 


COMPlRISON WITH THE QUALITATIVE KAUN 

The quantitative method uhich we have employed differs from the loutine 
Kahn test only in the ratios of antigen and serum employed and in the ex 
pression of the results in terms of units It does, however, indicate the 
strength of the reaction more clearly than can be done by the qualitative 
method In reporting the standard Kahn it is somewhat confusing to give the 
results obtained in each of the three tubes On the other hand averaging the 
results in the three tubes gives a false valuation for many strong sera which 
show a prezone We have discussed this question in a previous paper, but 
the point can be made clear by the following illustration 
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QUANTITATIVE ESTIMATION OF STRONG REACTIONS 

Up to tins point ^^e have been coueerued chiefly with the interpietatiou 
of veak reactions Another object of these quantitative tests was to follow 
laiiatious of the leactions in strong seia In seeondaiy oases a weakening 
could sometimes be detected befoie the Wasseimann leaction fell belov 
+ -^ + + (Chaits I, II, and IV-A) , but such a change could moie often be ob- 


Cu\RT II Persistence of Kahn Hevction After Wassfrmann Becamf Negwive 



A case of secondary sy plillls during: tieatincnt Tlio patient responded sloyylj The 
■Wassermann became negative foui montlis after beginnlnB of treatment the ICahn ten months 
later The Kahn showed distinct weakening In the leactlon before the M assermann The 
Sigma followed the same general comse as the Kahn reaction but its curve showed more 
irregulai Itles 


Chart III Gradual Increase in the Kahn Eevction Preceding a Cumcvl Belapse 



A positive Wassermann w as not obtained until after the outbreak of sj mptoms 
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sened m late cases -which respond more slowly to tieatmeiit In these a 
gradual -wcaLcmug of the titration was often the onl} eMdence of response to 
treatment for a long peiiocl during which the 'Wasserninnn leaction and qual 
itatne Kahn remained + + + + (Chart IV B) 

As to the accuraca of these qunntit-ati\e dcternunations, it is difficult to 
offer proof The most definite evidence was obtained fiom cases followed 

Chart IT ItEsrovsF to Trf\tmfvt Shown nv Ivaiin Blt Not bv \\ Rractios 



A A case o( aocondarj ajphlUs during the first two months of treatment, 

S A cose of tortIar> ^jphlll*? during the first six months of treatment 
The Ivahn showtxl distinct weakening In the reaction before anj change was perciptlblo 
in the Wassermann. 


Chart Y VARiAmurr i\ the AVvssermvsn I1e.\ctiok vs Compared With the K\hs 



X A case of meningovascular syphilis during two months of treatment The Kahn 
showed conslstentU from 2 to 4 units -while the Wassermann \arled from + to +-*-+ 

Jear later this patient still showed K units In the Kahn test and a + + + Wasserniann in 
alcatlng that the variations In the Wassermann were of no significance 

S A case of late congenital srphllls under treatment. The Ivahn showed a slight hut 
consistent -weakening In the reaction while the tVassermann showed emtlc v-arlntlon« 

during treatment In general tbe Kahn showed fewer erratic \ariations than 
did the -U’-assermann as shown in Chart V Frequentlj it furaished cun es 
'ihich were more regular than those plotted from the Sigma Only large dif 
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In Table XI aie shown thiee seia The was from an untieated case 
of gumma of the leg The serum gaie a Kahn zeaction of + + + +, + + +, + + 
(aveiage + + +) The quantitative test showed 60 units and the other reac- 
tions Here stiongly positive 

The second serum wms from a latent case that had been treated oil and 
on for twehe year’s The Kahn reaction ivas + +, -n- -t- -i- + +, which gave the 
same aveiage as the first specimen, although the titration showed only 

two units and the Sigma and the Wasseimann indicated a very weaklj’' react- 
ing serum 

The thud case was also latent and had been tieated with fair thorough- 
ness on the outbreak of the secondaij eruption two jeais before His quali- 
tative Kahn test was 0, +4-, J- + -)-+, which gave an aveiage of +-f, but the titra- 
tion showed onlv 12 units, and the Sigma and Wasseimann leactions were 
negative 

In these instances lepoiting the reactions bv^ avei aging the three Kahn 
tubes would have been distinetlv misleading, whereas the unit method made 
clear the difference in strength of the reactions 


Tvblb SII 

Es^vitPLES OF Sera of Widely Different Strengths Gutno Similvb Avfbvges in the 

Qualitative Kahn 


CASE 

QUALITATIVE KAHN 
TUBES 

1st 2nt) 3pd average 

QUALITATIVE 

SIGilA 

wassermann 

CnOLESTFRIN ALCOnOLIO 

Active Tertnrv 

4 3 

o 

+ + + 

GO Units 

4Ca Units 

+ + T + 

+ + 4*4* 

Treated Tertiary 
Treated 

2 3 

4 

+ + + 

2 Units 

2 4 Units 


+ 

Secondary 

CJ 

o 

4 

+ + 

1 2 Units 

0 Units 1 

0 

0 


The choice of an antigen ratio of 1-8 as a basis for unit detei’mination 
instead of 1-6, as in the quahtativ’e Kahn, is of no unpoitance except that 
fractions of the amounts used aie easier to measure on a standard pipette 
The use of serum-antigen ratios lower than those of the qualitative Kahn 
enables one to detect weak reactions in seia givmg a negative qualitative test 
and to obtain a maximum degree of piecipitatiou m others which give only a 
+ or ++ in the thud tube of the standard Kahn This makes weak reactions 
more definitely objective The reactions so determined, though of little use 
in diagnosis, have seemed of real help in studying cases under treatment 
The employment of higher antigen-serum ratios to differentiate between 
the strength of seia giving a + + -(--t with the qualitative test is also of help m 
observing the effects of treatment 

We now employ tubes two, three, four and five of the titration desenbed 
in routine work This enables us to differentiate and i eport tests of from 0 3 
to SIX units which gives to the cbnieian a definite indication of the strength of 
the reaction The entire titration is set up, when necessary, m cases where it 
IS desirable to observe the effect of treatment 

The method described is not presented as a final one, and it is not expected 
that exact correspondence in unit values will be obtamed by different labora- 
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tones If tills wcTQ to be attempted, it would be necessary to introduce a 
correction factor for each antigen extract used It has seemed, however, suffi 
cientlj accurate foi comparing stiengths of caucus sera tested in the same 
laboratorj 

SU3JAIARY 

1 A simi>le proceduie is described for quantitative estimation of the Kahn 
reaction This pcniiits a cleai cxpiession of the strength of the reaction in 
toms of arbitianlj defined units 

2 In certain patients whose Wassermann remained contmuouslj + + + + 
under treatment a response to therapy was shown b^ the diminishing unit 
value of their Kahn reactions 

3 It was also possible m these titrations to detect a persistent abnor 
malit> in the sera of manj patients whose Wassermann had become negative 
nnder treatment "While these reactions were too weak to be of diagnostic 
value, thej appeared to be significant when found repeatedly in treated cases 

4 When sera which gave a doubtful Wassermann were tested bj this 
method, it was found that neaily all of those from nonsjphilitic patients fell 
in the negative zone whereas those from cases of late syphilis frequently gave 
a definite Kahn reaction We believe that tlie procedure is of real value in 
interpreting the significance of these doubtful reactions 
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LABORATORY METHODS 


NOTES ON BASAL METABOLISM*" 

X SIMPLIFIED DATA BLANK FOR GASOIMETER GAS ANALYSIS 

METHOD t 


By Williaji II Stoner, A il , M D , Philadelphia, Pa 


^ I ■'HE SEMPLIFIED calculation of basal metabolic late, by tbe gasometer 
-I gas analysis method, described in the pieceding note of this series, maj"^ be 
made conveniently on the blank shoivn in Fig 1, as illustiated by the example 
given in Fig 2 This blank is so designed as to reqniie a minimum of recoid- 
mg and calculating It provides foi the calculation of basal metabolic rate by 
the Harris and Benedict, Dreyei and Aub qnd DuBois standards, lespiratorj' 
quotient, theoietic or noimial iv eight of Dre} er and all the usual partial values 
of these calculations 

. The numbeis in the following desciiption lefei to those of Fig 1 

1 The name of the subject is best lecoided in the way it is easiest found 
— ^last name firat, followed by a comma, then fiist name in full, and finally 
middle initial Much time is saved in seal clung hospital records for old case 
histones when this method of the United States Government bureaus is used 
consistently 

2 Varies with the hospital or clinic In a private hospital this space 
may be used for room number and in private practice for the patient’s ad- 
dress In research on normals it may be used to designate the group, eta 

3 In recording dates the name or abbreviation of the name of the month 
IS used rather than its number on account of the confusion arising in the 
minds of Euiopean students in the laboi atones vho have interpreted, for 
example, 3/6/26 as thud of June, 1926 If the number of the month is to be 
used it should be given the Roman form, ni/6/26, or better 6/III/26 

4 Case number, hospital serial number or gioup number may be recorded 
here as is found convenient 


•Prom thp BiochpmIstr> Laboratorj and the Deportment of Metabolic Diseases of tbe 
Graduate School of Medicine of the UnHerslty of Pennsjlvanla 
Kecelved for publication March IS 1027 
tPrecedlnc Notes of this series appeared as follows 
I Modifled Clinical Method of Determination Boston Med and Surg- Jour 1923 clxJcxK 
193 

II A Simplified Data Card for Clinical Determination Boston Med and Surg Jour 1923 
cl^cxJ^ix 195 

III Errors of Clinical Determination Boston Med and Surg Jour 1923 clxxxK 232 
rv Selection of Normal Standards Boston Med and Surg Jour 1923 cKxxix 236 
V Tables of Values for Dreiers Formulas Boston Med and Surg Jour 1923 clxx^K 239 
VI Complementarj Tables of Values of Dreyer s Formulas Boston Med and Surg Jour 
1924 cxol 1026 

VII Actual versus Theoretic Weight In Drej er s Formulas Boston Mod and Surg Jour 

VIII TaWe^of Values of the DuBois Surface Area Formula Joun Lab and Clin Med 
1 Q9fi "vi 3 

IX. Slmplined Calculation for Gasometer Gas Analysis Method Jour lab and Clin Med 
1927 xll 884 
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5 Tlie possibilit} of erroi ui recording sex of a patient was discussed in 
Vo HI of this series of notes 

6 Nude Height in pounds Jfauj hospitals are not equipped with sealea 
neighing in kilograms If the subject is neighed in kilograms, this space is 
left blank 

7 Nude weight in kilograms is obtained either by direct weighing, or 

CnADUATE SCHOOL OF MEDICINE— UNIVERSITY OF PENNSYLVANIA 

Basal metabolic Rate 


K m - 1 

s ~ 3 Vt \tbt~ » 

Ag — B Suturr— # 

SfitlBf MlClK** (RI 

Ok I IS m 


DI ffto 1 “ 


( 


-f S$ 


5i fo* 

u 



-i N - 4 

Vi { r- 11 

S * A f* U. -Jl 

S B- 11 


s «- le -j- 1» 


t -(11 *u )- U -p 

C *1 r- W C iMt— 0193 

30 

Fkbal irMi J— 15 

W ) »Ai g^Ji 

Ihfl - « IS - t} 

( d mp» e*-* 31 213 »» 33 «{ 


S ] R dltic C \ « 

»« 3T 30 


COr~ 41 

< O— <3 


App* It — Sf AMlf t— 40 

1 R »dl f Cor \ r m 

St IT It 

1 COt- 41 
« 0»- 43 

Apwet — 5# A Ij f- 40 


Art e* CO- <3 —04 49 >.R 

A rtg S 0*-44 

S 

K -( 48 JH8I-0 • 4T .t 
SO 


D* SI 
A- S4 
S3 


BMR mrri ml « JCU- 31 

OMR <D.y. ) — J 100 53 

OMR (A b w» On Bif J i-j j lS OU i loj 30 


PIff 1 — SImpllftca data blank for detcrmJnaHon of basal metabolic rate bj the sasometer 
pas anabsis method Tho numbers corrcAPotid to parapraph numbers In the descrlpti've 
matter 


from lie w eight lu pounds bj slide rule or calculatiug machine multiplicatiOTi 
by 0 454, or, better, by reference to a coavereion table or scale such as as 
found in manj engineering handbooks, physical tables and laboratory man 
uals Convenient conversion scales are given by Carpenter' and Joslin “ 
Sanborn* gives a conversion table 

8 The age is recorded in years to the nearest year 
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9 Standing height, without shoes or slippers, in inches If stature is 
measured in centimeters, this space is left blank 

10 Statuie in centimeters may be obtained eithei by direct measurement 
01 by multiplication by slide rule oi calculating machine of the stature m 
inches bj^ 2 54 A conveision table^ or scale'’ - is a convenience 

11 "Weight factoi is the numeiical A’alue of 66 473 + 13 572 w (males) 


Graduate school of Medicine — University of Pennsylvania 
BASAL Metabolic Rate 



Ward — /5* Date 

-xajsrjit No-F- n’t 

Sex— ^ Weight— iSd/i 

lbs s 4S4- 

SI ^ Kc 

W (actor— / 2 .Z. ; 

Ace-i*3 Suture— 65 K 
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Fig- 2 — Simplified blank showing data of an actual detcmiinatlon 

or 655 096 + 9 563 w (females), in Avhich to is the nude weight in kilogiams 
Values of the weight factor foi male and female adults aie tabulated by Hams 
and Benedict,^ Caipenter,' Benedict,® and Joslin ® 

12 Statuie and age factor is the numerical value of 5 003 s - 6 755 a 
(males) or 1 850 s - 4 676 a (females), in which s is statuie m centimeters and 
a is age in years Values of this factoi for adult males and females aie tabu- 
lated ° 
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13 The sum of the Height factor and the stature and age factor is ex 
pected dadj lieat produttion in ealoiies according to the prediction formulas 
of Harris and Benedict* This space maj also be used for rcooiding the 
expected tiiLiitj four houi caloiic production in children according to the 
standaids of Benedict and lalbot," or of Benedict ' 

14 Stem or Irunh length in cintimcteis 'iccoiding to the method of 
measurement of Hrc} or and Hanson ® 

“It IS tahen iiith the subject sitting on the phtfoini the folloiung points 
being earefullj obseried 

"The subject places the bail a of tiu. fingers upon the platform on which 
he sits, and, with the fingers pointing bacltwarda and the Icnees flexed, lifts 
the lower portion of the bodj genth bacKwirda until the lowest bonj portion 
of the 03 sicruni is m contact with the front of the measuring standard The 
bach is then stiaightcned until the back of the head comis into contact with 
the standard It will be found that diflereut persons require to bend the 
knees in different degrees m order to acliicxc this position The head should 
he tilted neither up nor down and the eves should look straight forward The 
nieasurcraent thus obtained gives the distance botwen the isehial tuberosities 
and the top of the head 

“If no proper meisuring stand is nxaihhle fairlj scciirate readings can 
be obtained in the following nnunei The subject slioidd be seated on a level 
floor or a board, with bis back sgsinst the peipendieular projecting angle 
of a wall or cuphoard to which the scale is fixed He shonld then proceed to 
seat himself in the manner indicated abo\e On account of the influence of 
the gluteal musolos, the tiunk length should not be taken when the subject 
IS seated in a chair, as this affords measiuements that are inconstant and 
that haae been found to be as muob as 3 per cent greater than those taken 
bj the correct procedure ” 

15 Chest circumference m ccntimeteis measured as follows ' 

‘The circumfeience of the chest should be measured bv a tape measure 
in direct contact with the skm (or if necessarj placed oier a aen thin gai 
meat) The measurement is taken at the nipple lead m males, that is to saj, 
at the lex el of the fouith intei costal space in the nipple line, m the case of 
females the measure is taken at the same Its cl just under the breasts If 
the measurement in the case of females is taken at the same level mer the 
breasts it is found to be on the average par cent greater than if taken 
below the breasts It is therefore nceessarj to subtract iy 2 per cent from 
the chest measurement taken in this waj, or, ns an alternative method mul 
tiplj the observed measurement bj 0 957 before looking up the corresponding 
weight in the tables 

“While being measured, the subject should stand up with the arms hang 
mg looselj at the sides, and should be encouraged to talk , in this way quiet, 
natural breathing is secured and expansion of the chest beyond the resting 
position IS prevented The measurement required is that of the normaliv 
breathmg, not expanded chest ” 
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16 Theoretic weight m kilograms based upon trunk length according to 
the formulas 

Wi == «3io y'o 38025 A (males) or y o”36093 A (females) 

in which IFi is theoretic weight in grams and A, is sitting height in centimeters 
Values of these formulas for the usual sitting heights of males and females are 
tabulated in No VII of this series of notes 

17 Theoretic weight in Inlogiams based upon chest ciicumference accord- 
ing to the formulas 

Weh = “ V O 662 ch (males) oi « V 0 30213 ch (females) 

in which Wch IS theoretic weight in grams and ch is chest circumference in 
centimeters Values of these formulas for the usual chest circumferences of 
males and females are tabulated in No VII of this series of notes 

18 Sum of Nos 16 and 17 foi the purpose of obtaining the aiithmetic 
mean 

19 Average of Nos 16 and 17 or theoretic weight based upon sitting 
height and chest circumference accoiding to Dreyer and Hanson ® 

20 Barometer reading in millimeteis of mercury If this reading ls 
recorded in inches and the corrections 21 and 22 are made in inches, the 
constant 0 0193 must be changed to 0 000761 

21 Tension, in millimeters, of aqueous vapor at temperature, i Values 
of the tension of aqueous vapor are tabulated in numeious teirtbooks of physics 
and chemistry, in engineering handbooks and by Carpenter,^ and Hawk and 
Bergeim ® 

22 Correction in millimeters of reading of mercuiial barometer with 
brass scale for temperature If this brass scale barometer temperature cor- 
rection IS Ignored, an error of less than 0 5 per cent is introduced Tabular 
values of this correction are given by Hawk and Bergeim,” Carpenter,* San- 
born” and by various physico-chemical tables 

23 Corrected pressure in millimeteis of meicuiy under which the ex- 
pired air IS measured 

24 Identification letter or number of gasometer used 

25 Reading on gasometer scale in centimeters at end of ten-minute test 
after valves are closed 

26 Reading on gasometer scale in centimeters at beginning of ten-minute 
test before valve is opened to permit subject’s expired air to enter gasometer 

27 Difference between Nos 25 and 26, which is the height the gasometer 
bell rose during a ten-minute test 

28 Gasometer factor, or one one-thousandth of the area of the inside 
cross-section of the bell in square centimeters, determmed as described by 
Boothby and Sandiford*” or by Hawk and Bergeim ” 

29 Volume in liters at observed temperature and pressure, of the ten- 
minute specimen of expired air, obtamed by multiplying 27 by 28 In 
laboratories having but one or two gasometers this multiplication may be 
obviated by dividing the constant 0 0193 by the gasometer factor, using the 
quotient so obtained instead of the constant 0 019S and using simply the 
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height in centimeters rise of the gasometer bell, 27, foi v m the final for 
mula This eliminates one luultiphcation from each determination and is recom 
mended i\here a senes of determinations are made on one subject with the 
same gasometer as m the seven or more determinations m respiratory quotient 
curve studies before and after dextrose administration “ 

30 The constant 00193 is simplj a collection of the constants of a deter 
mmntion of basal metabolic latt 273 (normal absolute temperature) 
multiplied h} 144 (tlie number of ten minute periods in t\ventj four hours), 
divided 760 (normal pressme m Dulhmetcrs of merciirv) equals 
51 73, the reciprocal of v\hith is 0 0193 Vanoua values maj be given to this 
constant If, for example, the Aub and DuBois standards alone are used, 24 
times 0 0193 equals 0 464 is substituted for 0 0193 The final formula 
to be used in this case is given in the preceding note of this series Again, 
as stated in paragraph 20, if pressure is expressed in inches rather than railli 
meters, the constant becomes 0 000761 The constant is changed to 0 00193 if 
the length of the test is not ten minutes, and in this case the time factor in 
minutes is introduced into the denominator of the final formula As there ap 
pears to be no good reason, however, for not making the duration of the test 
ten minutes, elimination of the time factor calculation is recommended 

31 Temperature in degrees centigrade of the expired air in the gasometer 
at the time of final measurement 

32 For the purpose of the final formula the temperature is expressed m 
absolute degrees so that the gas volume maj be conected for temperature bj 
a simple slide rule multiplication rather tlnn by a tabular factor or b> the 
usual factor 1/(1 + 0 003665 t) 

33 Record of the pulse rate in beats per minute before, during, and after 
the test 

34 Record of the respiration rate in respirator) cjcles per minute before, 
dunng, and after the test 

35 Notes bearing upon the determination such as extent of cooperation, 
excitement or movement of subject, dates and n-sults of previous detennina 
tions general satisfactory nature of test, etc 

36 Actual burette readings of the duplicate gas analyses, as they are 
made All the readings are recorded, and when constant volumes are obtained 
upon complete absorption of CO and 0, the readings are simply checked 

37 The corrections are understood to be all m the thousandths place, 
although the decimal point and ciphers are omitted 

38 Corrected relative volumes of sample, sample minus COj and sample 
minus (COi + Oj) 

39 Identification letter and number of analysis apparatus In these lab 
oratories, where for teaching purposes many modifications of the ongmal Hal 
dane apparatus are employed, letters distinguish the various modifications He 
for Henderaon modification, Ba for Bailey, Bo for Boothbv, N for Newcomer, 
Ha for Hams, etc 

40 Initials of analysts When possible the duplicate analyses should be 
performed by different analysts and with different apparatus 
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41 The percentage of CO, Js most simptj calculated on a commercial 
calculating machine by suhti acting from the collected lelative volume of 
the sample the coriected relative volume foi absoiption of CO, and divid- 
ing the remainder by the coriected relative volume of the sample Decimal 
points may be ignored 

42 The peicentage of Oj is calculated similarly by subtracting from the 
corrected lelative volume aftei absoriition of CO, the collected lelative 
Yolume aftei absorption of 0, and dividing the remainder by the coriected 
lelative volume of the sample 

43 The a\eiage of the tivo CO, deteiminations, which should be lejected 
if at variance by more than 0 02 pei cent 

44 The average of the two 0, determinations, which should be rejected 
if at vaiiance by moie than 0 03 pei cent 

45 The sum of the CO, pei cent and 0, per cent of the expired air 

46 The nitrogen jieieentage of the expired air may be set doun by in- 
spection bj subtiacting No 45 (CO, -f- 0,) fiom 99 99 

47 The nitiogen percentage of expired an is multpilied (best bj a cal- 
culating machine) bj- 0 2648 and from the pioduet, ivithout recoidmg on 
papei, IS subti acted the average oxygen percentage, 44 This factoi is the 
denominatoi of the formula foi respiiatoiy quotient and also appears in the 
final formula foi basal metabolic rate See pieceding notes of this senes 

48 The diiference between the aY'eiage percentage of CO. m the expired 
air and 0 04 is the numeratoi of the lespuatorj' quotient 

49 No 48 divided by No 47 gives the respiiatoiy quotient 

50 Colorific value of one liter of oxygen at nomal tempeiature and 
pressure according to the table of Zuntz and Schumburg^" or of Magnus- 
Levy See preceding note of this series The foimei tables are tiansciibed 
by Boothby and Sandifoid,^" Carpenter,^ Sanborn,^ and Hawk and Bergeim ° 

51 Basal metabolic rate by any method based upon 24 hour standard 
calorie production, as Harris and Benedict,^ Benedict and Talbot,® or Bene- 
dict^ The method of calculation of the foimula was discussed in the pre- 
ceding note of this series 

52 Caloiie production per day accoiding to the formulas of Dieyer“ 
Tabulai values of these foimulas appear in Nos V and VI of this series of 
notes 

53 Basal metabolic rate accoiding to Dreyer’s standaids If only the 
Dreyer result is desiied, the formula for the Hams and Benedict basal 
metabolic rate is used substituting D for H If, howeier, the Harris and 
Benedict result has been calculated, the Dieyei result is most simply obtained 
by multiplying (by slide rule) the value of the fractional part of the Harris 
and Benedict formula by R and dividing by D as indicated in the formula 

54 Calorie production pei hour per square meter body surface accord- 
ing to the noimal standards of Aub and DuBois These values are tabu- 
lated by Boothby and Sandiford,^® Carpenter, ^ Benedict,® Sanboin,® and m 
No TV of this series of notes 

55 Body surface area in square meters according to the formula of 
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DiiBois aiul Duliois ' Ginphs o£ the a allies of tins foumila have been pub 
hshed b> Bootbb> niicl Snaiciiioid/" Caipeiitei,* Benedict, Sanborn^ and 
tabular \alucs appear m feaubora'* and inoie fuilj in No VIII of tbii> senes 
of notes 

56 Basal metabolic rate according to the noimal standards of Aub and 
BuBois If onl> the Aub and DuBois result is desired the formula as stated 
for the Hams and Benedict basal metabolic rate is used substituting 0 46i 
foi h, and S times A for H (See preceding note of this senes ) If hou 
c\er, the Ilams and Benedict result has been determined, the Aub and DuBois 
lesult is most simpl3 obtained b^ imiUipljmg (bj slide nilc) the Aalue of the 
fractional part of the Ilniris and Benedict formula bj H and dmding bj 24, 
bj & and b\ as indicntcd in the foimuH 

SUMM VRY 

There is dcseiibcd and ilhistiated a blank for recording the data and 
calculations, Aiithout logarithms, of the dctcnninations, by the gasometer gas 
analysis method, of lespirator) quotient and of basal metabolic rate by the 
standards of Hams and Benedict of Dre\ei and of Aub and DuBois 
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THE ESTIMATION OP PLASIVIA CHLORIDES* 


By Arnold E Osterberg, PhD, and Edna V Schjudt, SB 
Rochester, Minnesota 


S INCE tlie publication by Volhard in 1874 of bis simple method foi the 
estimation of chlorine in an acid solution, many variations of the pro- 
cedure have been described, and in many of these the method has been used 
for the estimation of chlorides in blood plasma The advantages and the 
disadvantages of the various procedures have been fully discussed in papers 
such as these by Rappleye, Greemvald and Weiss, Whitehorn, and Van Slyke 
and his coworkers It has seemed to us that m many instances the simple 
proceduie as described by Volhard has been made unnecessarily eomplex and 
tune consuming The method of McLean and Van Slyke necessitates two 
filtrations whereas the remainder of the methods m current use, as far as 
we know, necessitate one filtration This, of coui'se, presupposes accurate 
dilutions and the use of definite aliquot portions Any method by which 
filtrations and accurate dilutions can be avoided is of considerable advantage 
in large clinical laboratories in which many chloride estimations must be 
carried out with sufiScient accuracy foi clinical interpi etation Poi several 
years duimg which we made a great many determinations of chlorides in 
solutions containing precipitates of organic mateiials, and in tlie presence of 
the acid color of such dyes as phenolsulphonephthalein, we have had no diffi- 
culty m accurately determining volumetncally the chloride content of the 
solutions In other words the end point as shown with ferric ammonium 
sulphate as indicator m the presence of othei colors is sharp and distmguish- 
able, and no loss of chlorides has taken place by reason of the presence of 
various precipitates 

With knowledge of the foregoing it seemed entirely possible that with 
very little experience one should be able to determine the chlorides in blood 
plasma in the presence of a protein precipitate, silver chloride, and the 
yellow of iron oxalate Accordingly, we carried out a series of parallel de- 
terminations by the method of Whitehoin and the method described further 
on These determinations were made entirely on blood plasma from patients 
and included the estimation of definite added amounts of sodium chloride as 
well as the deteimination of the chlonde content In the titrations by the 
method described we have used as an end point the first change in color that 
spreads throughout the whole solution This end point obviously is transient 
and differs, for instance, from that of Whitehorn who uses a color that is 
permanent for fifteen seconds The use of the first change in color which 
spreads throughout the whole solution is perhaps open to adverse criticism 
theoretically, but for practical purposes it gives a high degree of accuracy 
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and we feel that it is more easily reproducible and less confusing than one 
uhich imohcs a time intcnal Tins is shoun bj tlie quantitatne recovery 
of chlorides added to blood plasma (Tabic I ) 

T-lllLfc I 

PECOVERY or SODiuii CnLORiDE ArTEit Its Addition to 1 C C of Oxadated Human 
Blood Plasma 


SAMPLE 

MILLIOUVMS 

CULOriDF 

SODIUM MlLLItiRVMS SODIUM 

added chloride rOlND 

MILLIGRAMS SODIUM 
CHLORIDE RECOVERED 

0 

0 00 

AUTHOR S. METDOD 

5 78 

0 00 

1 

0 24 

0 02 

0 24 

2 

0 48 

6 27 

0 49 

3 

0 72 

0 50 

0 72 

4 

OOG 

6 70 

0 08 

5 

120 

0 08 

120 

6 

144 

7 22 

144 

7 

168 

7 47 

1G9 

0 

0 00 

\\ lUTEllORK METHOD 

5 8d 

0 00 

1 

0 24 

0 09 

0 24 

o 

0 48 

0 33 

0 48 

3 

0 72 

6o7 

0 72 

4 

OOG 

0 81 

0 90 


METHOD 

The method uhich i\e recommend and uhich wo ha^e used in hundreds of 
estimations, checked in duplicate by the method of Whitehorn, is as follows 
One cubic centimeter of plasma is pipetted into a 12o c c Erlenmcyer flask 
and to this is added 10 c c of 1 3 nitric acid The nitric acid is added 
preferably from a burette slowly and with agitation of the blood plasma so 
that a \\hite, flocculcut precipitate of the plasma proteins is obtained If the 
nitric acid is poured in rapidly a curdy and rather sticky precipitate is formed 
which may occlude a certain amount of chlorides ■\\ithin the curds To this 
suspension is added 5 c c of N/35 46 siUer nitrate solution, then Ice of a 
20 per cent feme ammonium sulphate solution The excess silver is back 
titrated with N/35 46 ammonium or potassium thiocyanate These solutions 
are of the same normality as that used in the 'W^liitehorn method , hence the 
calculation of results is the same as he has described One cubic centimeter 
of the siher solution is equnalent to 1 rag of chlorine, or 1 65 mg of sodium 
chloride tVe use as tlie end point as mentioned the first trace of color 
Avluch spreads througliout tlic uholc solution from the point at ivhich the 
drop strikes ^vhilc the flask is genth rotated This color, of course, fades 
within a few seconds, but technicians haie neier experienced any difficulty 
in perceiving the change, and we be]ie\e that this end point is more repro 
ducible than an end point such as is described by Whitehom tv hen a definite 
interval of time is prescribed 

The results obtained by adding known amounts of sodium chloride to 
oxalated blood plasma are shown in the tabulation It may be seen that the 
recovery is quantitative in every respect and is sufficiently accurate for 
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research studies as ivell as foi clinical ivoik in uliicli such a high degree of 
accuracy is not necessary The procedure rvas carried out with like accuracy 
of recovery by the method of Whitehoin, but to some technicians the end 
point in this method is moie confusing and it is only aftei many determina- 
tions that they are able to check then results This, bower er, is not an 
argument against the method and rve have emploj ed it rvith satisfactory 
results 

In Figs 1 and 2 are incoipoiated the results obtained in 100 lepresenta- 
tive determinations cairied out in parallel by the method described herein 
and bv that desciihed by Whitehoin The values obtained by the Whitehom 
method are given in Fig 1 and the deviations from these values, as obtained 
by our method, are given in Fig 2 The values check closely and in all in- 
st-ances agree rvithin 17 mg of sodium chloiide foi each 100 cc of blood 
plasma Fifty^-nine pei cent of the determinations checked exactly, 11 per 




rig 1 Fig 2 

Fig 1 — ^Distribution of plasma cTiloride \alues in 100 cases bj the 'Whitehom method 
Fig 2 — Distribution of the difference ^alue between the proposed method and that 
of ‘Whitehom in the 100 cases of Fig 1 


cent gave values up to 17 mg pei cent lorvei, and 18 per cent of the senes 
gave values up to 17 mg pei cent liighei than that obtained by^ the Whitehom 
method this means that the titrations by the trvo methods have aU agreed 
rvithin ± 0 1 c c 

SUMMARY AND CONCLUSION 

Oul results have convinced ns that it is nnnecessaiy' to lemove by filtration 
either the plasma protein precipitate or the silver chloride precipitate in order 
to secure highly accuiate results bv the Volhaid titration method as applied 
to oxalated blood plasma The led feme thiocyanate is leadily distinguished 
in the piesence of the lemon yellow iron oxalate, as well as m the presence 
of the piotein and silver chloride precipitates No adsorption of sodium 
ehoride on these precipitates which interfered with the recovery of sodium 
chloride m blood plasma, was expeiienced The red iron thiocyanate color 
IS transient for leasons discussed in previous papers on this subject, but we 
believe that with the employment of the first trace of excess thiocyanate 




SIODiriCATJOJvS 01 THE HALDANE CVS INALYblS APPARATUS 


175 


throughout tlie solutson a correct and leproducible end point is obtained 
This method does not necessitate aecuiate dilutions filtrntions, or the pipet 
ting o£ an aliquot poition The onl\ steps which necessitate quantitative 
technic are the pipetting of the sample, the addition of a definite quantity 
of sihcr nitrate, and a quantitatne back titiation with a standard solution 
of potassium tlnocjanate Acemate estimation of blood plasma chlorides 
ma\ be made on 1 c c of ovalatcd blood plasma directl> the Volhard 
titration without the icmoi il of plasma piotcms or precipitated silver chloride 
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SOME USEFUL MODIhICATIO^S OF THE HALDANE 
GAS ANALYSIS APPARATUS* i 


R\ ViKCLNT DU ViGLLVUD BS MS Rol ULSTER NeW OBk 


F or some worl which was being planned m this laboratorj, a gas analyzing 
machine of greater accuiac\ than tht oidmarv Haldane apparatus was 
desired Carpenter^ has designed a burette of 40 c c capacity of sufbcient 
accuraej, but the use of his machine is confined to the analysis of air con 
taming less than 17 per cent ciibon dioxide For the purpose in hand it 
was necessary to design one that could be used for the determination of 
respired air and was applicable to the Tissot method of determining metab 
olism where the percentages of carbon dioxide are usually above 1 7 per 
cent Since for accuraev the readings must be in capillaries, the length of 
the burette becomes an impoitant consideration if a Inrge eapacitj is desired 
A burette was required which could be used for the analjsis of air con 
taming caibon dioxide in percentages up to 0 4 per cent and from 21 to 5 0 
per cent In order to allow for such carbon dioxide percentages and to keep 
the length of the burette within reasomble limits 2 bulbs were blown on the 
burette besides the usual bulb for holding the nitrogen residual These bulbs 
were placed in such positions that one provided for the ma^or portion of the 
change in \olume due to the absorption of owgen as in the Carpenter modi 
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ficatiou, and tlie other took care of a large part of the change in volume due 
to absorption of carbon dioxide The lattei was so placed that it would lie 
between the lange of most carbon dioxide peicentages in outside or room 
an and the range of most peicentages in expiied air 

Following Carpenter's suggestion, the divisions of the burette aie marked 
in percentages of 40 c c lather than in actual cubic centimeteis Thus the 
total capacity of the hiiiette fiom C (Fig 1) to the lowest graduation is 
40 08 c c , and this low'est graduation is marked 100 20 The size of the capillary 
was so chosen that 1 cm in length has approximately a capacity of 0 04 c c 
repiesenting about 0 1 pei cent of the total volume This distance being divided 
bv ten graduations giving divisions differing by 0 01 pei cent, 1 mm apait, 
0 001 per cent can easily be estimated 

The capillary, ab, aUow's foi the reading of the oiiginal volume of gas and 
foi the determination of small peicentages of caibon dioxide For convenience 
giaduations above 100 0 per cent can be inseiibed, and the range of the low 
caibon dioxide peicentages can be inci eased considerably The present 
buiette IS calibiated to 100 2 pei cent allowing for the analysis of carbon 
dioxide up to 0 4 pei cent 

The capillary, be, is graduated from 2 3 to 5 0 pei cent, and in this capil- 
lary IS measured the volume of oxygen and nitrogen after the absorption of 
the carbon dioxide If low carbon dioxide content is expected, one can start 
wuth an original volume close to 99 8 per cent, and samples containing as low 
as 2 1 per cent carbon dioxide can be analyzed 

The bulb, c, allows for the absorption of oxj^gen, and thus the leading of 
the residual nitrogen falls in capillary, cd The lange of this capillary depends 
on two factors, the respiratory quotient and the caibon dioxide content of the 
gas If the RQ IS unity, the percentage of the nitrogen of the expiied air 
will be equal to that of the inspiied air If the latter is outdoor air this per- 
centage of couise will be 79 03 per cent As the R Q grows smaller than 1, 
the peicentage of nitrogen in the expiied aii wull grow larger On the other 
hand, as the R Q becomes greater than 1, the percentage of nitrogen will be- 
come less than the nitrogen percentage of outdoor an For a given carbon 
dioxide content the highest R Q expected wiU thei efore detennme the lowest 
graduation to which the capillary must extend, Avhde the lowest R Q expected 
will determine the upper limit 

As the percentage of carbon dioxide increases, the difference between the 
percentage of nitrogen in the expired air and that of the outdoor air increases 
For a given range m the change of the R Q , the maximum carbon dioxide 
percentage expected will therefore determine the upper and lower limits which 
this capillary must have 

The following equations have been developed for the purpose of calculat- 
ing the maximum and minimum peicentages to which the capillary must be 
graduated for a given range of RQ and for a given maximum of carbon 
dioxide content 
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14 


1 


2 


3 


4 


^ ^ C'V' - C V N' 

E Q — 0 V - O'V' — N 


V' 


C IS the pel cent CO in inspired nir 
O IS the per cent O in inspired air, iiliero 
N IS the per cent N in inspired air 
V IS the volume of inspired air 
C' IS the per cent CO^ in e\pired air 

O IS the per cent O in expired air 

N' IS the per cent N, in expired air 

V' IS the \ohime of oxpned air 

^ N' 

substituting-j| — V' for V, no get 


E ’Q 


CN - CN 
= O N' - O'N ' 


but O = 100 - C - N, and O = 100 - C' - N', 
therefore 

C'N - N'C 

® ^ = 100 N' - N'C - N'N - 100 N + N'N 


By rearranging, 

N (C' + 100 E Q - C'E Q ) 
= 100 E Q - C E Q + C 

Bor outdoor air N 79 03 
C = 04 


O = 20 93 


Substituting these lalucs in equation 4, no ha\c 
79 03 (C' + 100 BQ -CEQ) 

^ — 100 E Q - 04 B Q + 04 

n XT' _ 0 79062 (C' + 100 E Q - C'E Q 
~ EQ + 0 0004 

For tlio piesout burette C' = 5 per cent, and the desired EQ ringo is from 0 67 to 
Substituting these lalues in equation No 6 no Mould got, 

Mhen E Q =14, N' = 77 91, 
and when E Q = 0 67, N' = 80 96 


For this burette therefore tlie capillaiy, ccl, must be giaduated between 
77 91 and 80 96 With the bore selected it would have a length of about 30 cm 
From the above equations the maximum and minimum nitiogen percentages 
can easily be calculated for the design of a burette that will be applicable oi er 
the range one wishes Within a ceitain length of burette as a limit, a greater 
carbon dioxide capacity can be allowed for if the variation in R Q is ivithm 
nairower limits In the present burette, if ive had allowed foi a vaiiation of 
only 0 7 to 10, the length of this capillaiv (cd) could have been shortened 
eleven centimeters 

With a length of 30 cm foi cd, 21 cm foi Ic, and 3 5 cm foi ab, and 
allowung 15 5 cm for bulb A plus the stem to the stopcock C, 5 cm for bulb c, 
and 2 cm for bulb d, the length of the burette from stopcock G to the 100 20 
])er cent graduation is 77 cm As shown m Fig 1, the burette was placed on 
the table so that the burette passes through the table and is connected to 
the mercuiy leveling bulb by means of rubber tubing below the table When 
the burette is made, a one-ivay stopcock is fused to the end, c, for use in 
calibration and is lemoved when the lattei is completed The compensating 
tube, B, IS made similar in form to the measuiing buiette and of approximately 

the same volume 



irODIFICATIONS OF HIE HVLDANE 0 \S ^^^L•^SIS AFPinATUS 
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Foi comeiuonco ind iceiiiacj of setting the le\els /, f, the Kill resen oir, 
D IS raised and low ered bj means of a rael and pinion as shown in Fig 1 The 
lack I IS fastened to the two cmiagcs t, i wliieli slide along the two brass 
rods, h, h 

The orj gen absorber is of the Krogli ti pe ns used bj- Carpenter Bulbs 
1 and 1l arc used foi the jiurpose of creating a watei seal to piotect the pjTo 
gnllol from contact nith the outside air The peteoci s m and n, are used in 
filling and eniptting the pirosisfem ns explained bj Carpenter 

The burettes are iiiiniersed in a water hatli P, nliich is stirred bj a slow 
stream of bubbles from the inlet tube 0, bj means of suction applied at 11 
from a water pump 



The stopcock, 31, connecting the compensating tube, B, with the outside 
air IS of the type recommended by Carpenter 

B, and S are holdera foi the gas sampling bulb, Q The leveling bulb is 
suspended from a hook behind the stand when not in use 

The leveling bulb, T, is raised and lowered by means of a cord and weight 
over a pulley The pulley, U, is under the tension of a spring, s, to keep it 
from slipping The weight, IF, counterbalances to a great extent the weight 
of T For aid in setting the levels the micro adjustment, V, is used The 
bar, X, upon which the pulley V, is fastened, is swung up and down about 
the fulcrum, i, by means of tlie thumb screw, le, acting on the projection, y 
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The fineness of the adjustment depends on the thiead of the sciew, w, the dis- 
tance from Z7 to t, and the distance fiom t to y With the distances, as shown 
in Fig 1, a screw with sixteen or moie threads to the inch is suitable 

A veiy annoying occurience in gas analysis is the fouling of the mercury 
by the lubbei tubing and the consequent contamination of the burette To 
obviate this, some means must be used to pi event the mercui-y that comes 
in contact with the lubbei tubing fiom entering the burette Foi this pur- 
pose the appaiatus shown m Fig 2 was designed and has worked excellently 
The appaiatus is mounted on a suitable stand The bulb, d, is filled with 
mercury to the level, /, and a temporaiy petcock at h is closed Water is then 
draivn into c through c by means of a leveling bulb connected at h containing 
mercury By opening the petcock at 1i, and with pioper manipulation of the 
leveling bulb and the stopcock, e, all an is forced fiom the apparatus The 
tubing connecting the leveling bulb to h should be the same tubing that will 
be used to connect the leservoii, T, (Fig 1) vith d (Fig 2) After the ap- 
paratus in Fig 2 IS filled and connected to the buiette A m Fig 1, the end of 
the tubing is passed up through the table and connected to T It is best to 
bind stopcock e with tape to prevent the possibility of the stopcock fiom work- 
ing loose If the end, e, of the buiette. A, in Fig 1, and the end of the glass 
tubing, li, of the apparatus in Fig 2 aie made to fit snugly, veiy little mercury 
\vill come in contact with the rubber tubing The bulbs, d, and c (Fig 2), 
should each have a capacity greatei than that of the burette For use with 
the buiette described heie a capacity of 75 ee is ample 

The author wishes to express his gratitude to Kaymond Maas, depart- 
mental technician, for his kind assistance 
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NOTLS ON CONSTITUTIONAL REACTIONS IN UA\ PEVEB THERAPY' 


Bi IlAnnr S BE^^TON M D , AVashinoton, D C 


T he pre\eiiti\e trcntnicut of liaj fever by desensitization with appropriate 
pollen estraets is at present cnjoj ing a well deserved popularitj Despite 
eertain limitations, this tlierapentie procedure bas a firm scientific basis It 
IS, therefore, natural that the profession at large turns readily and hopefully 
to the use of pollen extracts 

The schedule of the course of treatments uith graduallj increasing dosage 
first attracts attention The administration ot a large terminal dose is wel 
corned as the goal of achiev ement Not enough emphasis, however, has been 
placed on the possibilitj of constitutional reactions resultmg from the mjec 
tion of pollen toxin to uliich the patient has been found sensitne Consti 
tutional reactions aic distrcbsiiig and cccrj effort needs to be exerted to min 
imize their oeeurreiiee The phjsical discomfort of proveutice treatments 
should not be permitted to suggest the discomfort of the disease itself 

There are two principal causes of constitutional reactions The first and 
most common cause is an ocordosc of pollen extract Individual sensitiveness 
shons a great variation Everj hay fever subject is a law unto himself 
Onlj the subcutaneous injection of pollen extract furnishes the nccessarj in 
formation It does not follow that the patient who exhibits marhed entane 
ous sensitiveness to pollen possesses a similai high degree of sensitiveness to 
small doses of pollen extract when administered subciitaneouslj , and nee 
versa A local reaction with induration extending from four to five inches 
around the site of injection selves as a warning Under such eiroumstauces, 
It 13 advisable to repeat the dose until the tissues become less sensitive I 
have had a few patients m whom the initial dose of five pollen units had to be 
repeated five times before anj increase in dosage could be safelj administered 
The second cause of constitutional reactions, though less common but of 
a more severe typo than the first, is the accidental intiavenous injection of 
pollen extract Some authors advise that before the injection is made the 
piston of the sjringe be withdrawn to determine whether or not a blood 
vessel has been entered This procedure is not practical Even though the 
withdrawal of the piston reveals the absence of blood, there is no assurance 
that in the subsequent manipulation, the needle point maj not enter an 
adjacent capillarj The technic is entirely different in intravenous therapy 
In the latter, the attempt is made to entci the lumen of a visible or palpable 
vein In subcutaneous injection, the danger is always present of entering a 
capillary which is neither visible nor palpable 

The technic which I follow is to hold the skm of the upper arm tense 
with my left hand and make a sharp plunge with the needle of the syringe, 

Read at the Fifth Annual Meetine of the American Association for the Study of Allergy 
Washington D C Maj IS 1327 


181 



182 


THE JOURNAL OP LVBORATORT ANO CLINICAL MEDICINE 


which IS held in my right hand, for a distance of half an inch The needle 
IS then slowly withdrawn foi a fi action of an inch The object of this 
maneuver is to withdiaw the needle point from the lumen of a vessel if by 
any chance one has been enteied Criticism may be made that on first 
plunging the needle point into the suheutaneous tissue a small vein or capil- 
lary may be transfixed In that event, the withdrawal of the needle point 
may lodge the eye of the needle in the lumen itself To eliminate this possi- 
bility a change m axis may he effected by a slight sidewaid motion of the 
needle I am of the opinion that this piocedure will appieciably minimize 
the hazard of accidental intiavenous injection It is also advisable to apply 
slight piessnre after the needle has been withdiawn to observe whether any 
blood issues from the punetiiied wound Constitutional reactions which fol- 
low intravenous injections are almost immediate in their effect and demand 
rigorous tieatment wjth adrenalin 

In the tieatment of hay fe^er subjects with pollen extiact, two precau- 
tions must be obseived fiist to have on hand a solution of adrenalin, and 
secondly, to have the patient wait from fifteen to twenty minutes after the 
injection befoie dismissal 


A MODIFICATION OF THE BROWN APPARATUS FOR THE 
COLORIMETRIC DETERMINATION OF P„''t 


By WilliAjM H Weigut, Ph D , and H G Harding, M S Madison, Wis 


F or the colorimetiic determination of the hjdiogen-ion concentration, the 
diop method of Haas^ and Felton,- imiiroved bj^ Biown,^ has come into 
general use The accuracy of the method and its advantages foi use with 
small amounts of well-buffered and often tin bid solutions are well known 


It IS impoitant foi laboratory woikeis and especiallv foi beginning 
students to visualize the Ph ranges of the indicatois in common use The 
arrangement of the indicators along a stiaight line scale does not show 
their langes in relation to each other oi permit a convenient ariangement 
of the glass cells for checking pui poses Wheie the indicator ranges overlap, 
the relations are shown much better if the scales are aiiaiiged parallel ac- 
cording to the working ranges of the indicators 

With such an idea in mind a set, which has pioied very satisfactory, has 
been constructed This apparatus is designed foi routine laboratory use and 
is just as convenient as the moie compact sets so generally used 

The appeal ance of the set without the reagents is shown in Fig 1 The 
set, complete with reagents and haA^ing the buffer solutions set up for the 
ranges of brom cresol purple and methyl red, is slioivn in Fig 2 


•From the Department of Agricultural Bacteriology UnlverslU of Wisconsin 
tPuWishecl with the Approval of the Director of the Agricultural Evperiment Station 
Madison ‘Wisconsin 
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The stained and varnished wooden base of the set is easily made in any 
caipenter shop The drawer is eonvenient for storing the extra pipettes, the 
dilution loop, and a Petri dish containing the glass cups 

The indicator scales are ruled with India ink on a piece of white Bristol 
board which is mounted between two pieces of glass, the upper one being 
thin clear plate glass The glass may be easily set in “Plasticene ” Such an 
arrangement thoroughly protects the luled scales and permits the wiping off 
of spiUed solutions and the disinfection of the exposed surface 

A large number of tubes for the standard buffer solutions, etched at the 
top for marking, aie plugged with cotton and sterilized Clark and Lubs 
buffer solutions^ are prepared and after cheeking with the potentiometer, are 
placed in the sterile tubes These aie then heated once at 100° C for thirty 
minutes, sealed with paraffined sterile cork stoppers to prevent evaporation, 
and stored until needed Reehecks with the potentiometer have shown a 
slight change in the Ph value of a buffei solution, due to heating, which 
does not make a noticeable difteienee eolorimetiically when the solutions are 
compared before and after heating 

Distribution of the stock buffei solutions among many tubes and sub- 
sequent heating series to protect them against mold growth Such solu- 
tions may readily replace the ones in the set as they are used up or become 
inaccurate due to contamination or other cause 

The alcoholic indicators as prepared by Brown® and modified by Tavlor® 
are used 

SUMMARY 

An inexpensive apparatus, with an improved indicator scale, is described 
for the determination colorimetrically of Ph by the drop method For labo- 
ratory and classroom work the apparatus is very satisfactory The scale ar- 
rangement IS very useful when checking determinations and iisuabzmg the 
Ph range of indicators 
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OLINIOAL AND EXPERIMENTAL 

OABOINOMA Contribution to tUe Problem of the Connection Between Blood Picture 
and Prognosis in X ray Uterine Cancer Hall B Arch f Gynak , Feb 3, 192G, 
cxxMi, 708 

The problem oa to whether or not conclusions concerning the prognosiSj in utenne 
carcinoma nnd in carcinoma in gLncral, may bo draivn from clmnges m tlio blood pictnrc 
at tho beginning of an x my treatment has gained greatly m significance since we began 
to regard tho action of xmjs in carcinoma as conditioned bj a general alteration in the 
tone of tho organism, rather than as a purely local action of cell destruction 

Forty three cases of ccmcal carcinoma six ot corpus carcinoma, and two of vulvar 
carcinomas, were studied two to ii'e ivecks after rniing 

A favorable clinical cour‘io is evidenced at the beginning of an x raj treatment bi 
a relative, and a smaller, absolute increase among the lymphocytes, or else by an uutial 
relativo incroa c in tbo IjTnphocjtc %nlui- which shows a brief decrease at the start of the 
X my treatment, and then quickly nses ogam past the normal value 

An initial low lymphocyte value and a further decrease or a small and slow increase 
at the start of xray treatment, is almost always indicative of a stagnation in the reparatory 
processes, and hcnco mast be regarded as unfavorable for the prognosis 

Tho author does not believe that anj espoeially definitive conclusions con be drawn 
from the behaviour of tlio cosinophile lcucoc''tcs, os he has seen in many pnnionly unfav 
omble cases, even when there tias no helminthiasis or broncbial asthma present, high 
eoamophilc values contracted with lower values in mnrkcdlj favorable cases 

BLOOD SEDIMENTATION Tho Diagnostic and Prognostic Significance of tho Bate 
of Blood Sedimentation in Carcinoma, Guthmann H. and Schneider O H Arch 
f Gynak, Feb 3, 1030, cxxvu, 514 

From a study of 300 cases of uterine carcinoma the authors conclude 

1 As an early diagnostic medium the blood sedimentation is of more value here 
than in pregnancy 

2 Prom the values of tho blood sedimentation after two hours it is evident that an 
mereaso zn tho value is characteristic of a further extension of the carcinomatous process 

3 Tho material docs not enable us to determine the degree to which a precancerous 
stage, in tho sense of sbglit incrca c, may bo made known 

Eaying did not produce any characteristic changes in the sedimentation rate, the values 
ahoinng a tondeney io incrcaso and later changing m correlation with the influence of the 
disease process. 

Thcir general conclusions arc 

Eepeated and continued observation hns shown that the blood sedimentation value 
parallels the clinical condition, 

Improvement an the disease condition is accompanied by an approximation to, and de- 
terioration by divergence from, the normal blood sedimentotion value 

The first value observed before the treatment is not of itself of any prognostic value 
The intermcdiato values, observed during the nso of the x ray therapy, can provide an 
indication regarding the further course of tho disease process 

Only values determine! in a homogeneous blood status can be compared 
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INTESTINAIi INTOXICATION Plasma Chlorides ui Acute Intestinal Intoxication of 
Children, Boyd, G- L Am Jour Dis of Child , April, 192C, xxxi, 514 

The plasma chlorides were studied m sixty six cases of acute lutestmal intoxication 
in infants Hypochloremia, anticipated because of its association uath other toxemias of 
similar nature, was found in less tlian one half of the cases studied 

No definite relationslup between the chloride concentration and the toxemia present can 
be demonstrated Extremely low chlondes were found only in severely toxic subjects, but 
not all those severely toxic had low chlorides, and eien in fatal cases normal or high cldorides 
Here found It is quite obvious that the blood chlorides aie of no prognostic importance 
No correlation was observed between the plasma chlorides and any other symptoms 
or signs of the disease Eever had no effect whateier Severe diarrhea was present in 84 
per cent of those having low chlondes, but all severe diarrheas were not accompamed by 
hjqiochloremia Accurate estimations of the amount of vomitus weie not made, but in no 
subject Hith low chlorides did the vomiting appear siifficienth severe clinically to have been 
tlie cause of their reduction 

An interesting reciprocal relationship was noted between chlorides and proteins, and 
chlondes and sugar Theories to account for these phenomena aie purelj speculative with 
out further work The chloride protein lelationship would appear to be an expression of the 
disturbed acid base equilibrium which is present in this disease It would seem as likely 
that the reciprocal relationslup shown between chlorides and sugars would be due to the 
disturbed acid base relationship present The coincident determination of the hvdrogen ion 
concentration, plasma bicarbonate, piotcins, sugars and chlondes will be necessarj to clear 
up this problem 

BLOOD GKOOTiNG The Inheritance and the Medicolegal Application of the Blood 
Group Buchanan, J A. Med Jour and Bee, Mar, 17, 1920, cxxiii, 354 
Buchanan has alwajs disagreed with the views of Ottonberg as to the possibility of 
determining paternity by blood grouping studies and the present paper is a review and 
summary of his position and the reasons for his contention that the blood group is prac 
tically valueless for determining parentage in a legal dispute 

HYPERGLYCEMIA Hyperglycemia Without Glycosuria in One Thousand Diabetic Pa- 
tients, Stone, C T Jour Am Med Assn , August 7, 1926, Ixxxvii, 388 

It appears justifiable from the material at hand to associate elevation of the renal 
threshold for glucose with hyalinization in Langerhans’ islands in uncomplicated diabetes 
When we have such a conception of the underlying cause of hyperglycemia wathout gljco 
suna, and regard hj aline changes as a late event in the course of the disease, such clinical 
findings sustained over a long period of time would appear to have a definitely unfavorable 
prognostic importance This is in addition, of course, to the constantly increased likelihood 
of infections in those with hyperglycemia with or wathout ghcosuna 

ACHYLIA GASTBICA The Etiology and Pathogenesis of Achylia Gastnea, Paher, K 
Am Jour Med Sc , July, 1926, clxxii, No 1, p 1 

In this paper, illustrated with seventeen microphotographs, Faber reviews in detail 
the present knowledge of achylia gastnea and concludes that fiom the evidence at hand 
the condition has nothing particularly remaikable in its etiology and pathogenesis which 
marks it out from the diseases of other organs It is due to disease of tlie gastric 
mucous membrane with its extensive glandular apparatus Wlien it is excited through 
nervous channels, it can only persist for a short time but apart from this it is due to 
the same causes which we know produce disease in other organs direct irritation or 
hematogenous intoxication by bacten il toxins or autotoxins With the exception, per 
haps, of the initial stage of intoxication, the natural term for the disease is gastritis, 
by which 13 to be understood, not the old conception gastric catarrh, but a disease of 
the glandular parenchyma of an inflammatory nature 
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Tlio Jenson that tho anatomic sido of tho question has como under consideration 
much later in this enso than in that of other glandular organs liKe tho kidnojs and 
liver, 13 bocau o postniortuni changes take place *>o rapidly As soon ns one has learned 
how to avoid thc^e tho analogs is obvious and gn tntis takes its natural p\acc bj tho 
sido of nephritis and hepatitis 

RENAL FtTNOXION The XXnltary Nature of Impairment of Renal Punction Pishberg 

A. M Arch Int ilcd August, 10^0, vxwiu, 2j9 

Tho various forms of Bright s di en’?c arc usuolly divided, on a functional basis, 
into two great groups (1) In which sodium chloride is retained and climcallj charac 
tenzed bi edema, and (2) in uhich nitrogenous bodies are retained and ehomag a 
tcndunc} to uremia 

In tlus paper Fisliborg pro ents evidence in «5upport of tho conception that no 
matter nhat its anatomic substratum, impairment of renal function is manifested by 
injur} to all tho c\eretor} functions of the kidoc) and that when selective retention 
occurs m Bright’s disease it is not duo to inability of tho kidner to excrete the re 
tamed substance but to intervention of an cxtrarennl factor 

He thus tabulates the blood cluinislrj findings in uremia 



Increased 

A ot 

Jncrcascil 

urea 

phospimto 

chloride 

calcium 

uric acid 

sulphate 

sodium 

water 

creatinine 

indicnn 

urochromegen 
potassium (slightly ) 

magnesium 

ammonium 


Pishberg concludes that 

Impairment of renal function mvoives aJJ tho cscretor} Sanctions of tho kidney 
No matter what tho anatomic substratum — arteriosclerotic or inflammatory change, 
polycystic transformation or prostatic obstruction — impairment of renal functioit is al 
ways manifeated in the same wax, namely, by a lowering of tho maximum concentration 
m which each of tho indnidual unnaiy constituents can be excreted 

As impairment of renal function progresses, tho maximum speciflc gravity attain 
able falls correspondingly But no matter how seven? tho injury to renal function, the 
maximum specific gravity attainable docs not fall below 1 010 

"Wlien selective retention occurs in Bright’s discn«t, it is not due to inability of 
the kidney to e'»-creto the retained sub'itance but to the intervention of an extrarenal 
factor 


Tho primaiy criterion os to whether or not a substance rises in concentration 
m tho blood as a result of renal insutBcicncy is tho normal value of the ratio 

average concentration in unno e-tv/ \ 

■ -rr-zr-z — 7 n — i -for that ‘«ubstnnce If this ratio is high (eg urea) 

concentration in blood 

the substance will accumulate in the blood m ronal msufliciency, wlule if tho ratio is 
low (e g chloride) it will not 

Pully compensated renal hypofunction is revealed only by a lowered maximum 
concentration of the unne, for the detection of which a modification of Volhard's 
specific gravity test is used 

Ho performs the concentration test in. tho following mannci 

Tho patient has lus customary supper and then takes no fluids till four hours 
after waking the next morning On waKmg ho empties lus bladder, this unne is dis 
carded He voids hourly for three hours and the specific gravity and volume of each 
specimen la recorded Should ho bo unablo to pass urine each hour one is omitted, 
BO that there aro only two specimens It is best that tho patient xomain in bed 
dunng these hours The highest specific grovitv of the three specimens is considered 
fis representing his maximum concentrating capacity In health the specific gravitv 
reaches from 1026 to 1031, usually about 1030 We have not seen true uremia in 
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any case in which the maximuni specific gravity reached 1 020 or over A niaumum 
specific gravity under 0 020 indicates impaired renal function In the severest cases 
the patient is unable to concentrate above 1 010 Small amounts of albumin do not 
notably affect the result In evaluating the results one must always be sure that edema 
or a serous effusion is not being evacuated, for this may simulate inability to concen 
trate 

The accompanying tables are given 


Concentration of Substances by Kibnet 


CONCENTRATION 

CONCENTRATION 

NUMBER OF 

COACENTRATION IN 

SUBSTANCE 

IN URINE 

IN BLOOD, 

TIMES 

BLOOD OF RENAL 


MG PEP CEI.T 

MG PEP CENT CONCENTRATED 

INSUFFICIENCY 

Uric acid 

60 

2 

30 

Dicreasod 

Urea 

2,000 

30 

65 

Increased 

Creatmine 

75 

2 

35 

Increased 

Indican 

1 

0 05 

20 

Increased 

Phosphate 

150 

3 

50 

Increased 

Sulphate 

150 

4 

40 

Increased 

Potassium 

150 

20 

7 

Slightly increased 

Chloride 

500 

350 

15 

Not increased 

Sodium 

350 

300 

1 

Not increased 

Calcium 

15 

10 

1 5 

Not increased 

Magnesium 

6 

3 

2 

Not increased 

Water 

— 

1 

1 

Not increased 

Relation or Compensated and Decompensated Rea vl 

HYPOI UNCTION AAD PRERENAL 



Deviation 





CONCENTRATlhQ 

DILUTING 

BLOOD 



POWER 

POWER 

UREA 

Compensated renal hypofunotion 

Impaired 

Normal 

Normal 

Decompensated renal 

hypofunotion 

Impaired 

Normal or 

Elevated 

(renal insufficiency) 



impaired 


Prerenal deviation 



Impaired 

Normal or 





elevated 


LABORATORY TECHNIC 

ACETONTJEIA Concerning the Occurrence and Course of Acetonuria During Pregnancy, 
B^eesattel, H Arch f Gynak Feb 3, 1920, cvxvii, 717 

A study of 2,000 pregnancies Under normal conditions spontaneous acetonuria is 
very uncommon. 

Acetonuria occurs regularly during labor, due especially to restricted nutrition Eegu 
lated diet demonstrates a connection between nutrition intake and acetone output 

The etiology of acetonuria in pregnanej is formulated by the author as follows Its 
basis is a carbohydrate doficiencj in the nutrition, and its cause a functional change in the 
liver cells upon which rests the interaction of the carbohydrate and fat in the intermediary 
metabolism It is easy to conceive of the inner secretory processes as playing a part in 
this functional change This is indicated by the course of events in the praemenstruum, 
which m many respects resembles a pregnanci, in the frequent suppression of an acetonuna 
here by the use of insulin The assumption is further supported by cases of pathologic 
pregnancy in which renal injuries are present, where the absence of acetonuria seems to be 
explained chiefly by the disturbance in the renal elimination 

The author’s conclusions follow 

1 In pregnancy the fat oxidation requires larger quantities of carbohydrate than in 
nonpregnancy 
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2 This clmngc in metabolism corrc<ipoiids to a change m the function of the liver 
colls, and apparently originates through tho inner secretory actions of the placenta and the 
corpus luteum It cannot bo applied to tho diagnosis of pregnancy 

3 If the diet IS unsuitable the functional change maj causo injury to the pregnant 
patient An abundant carboh^clrato addition is necessary m pregnancy, and tho appear 
ance of acetone in tiio urmo is an indication of this neccssitj Pregnancy toxicoses show 
only acetonunas 

4 A rclativclj in‘»ufflciont carlmliydrato addition causes distinct deterioration in preg 
nant subjects During pregnanej it is nell, and during labor it is necessary to restrict 
the fat and albumin addition 

BLOOD PIiATELETS Blood Platelet Counts In Infants and Toung Children, McLean 

5 and Caffey J P Am Jour Dis Child, December, 1925, xtt, 810 

A careful and extensive study m which after a preliminary trial of four methods, 
that described bj 1\ood, Vogel and lanmJener, (Lab Technic^ New York J T Dougherty, 
1922) was chosen because of its simpbcity 

Four hundred platelet counts nero made in 352 different infants and young children 
Platelet counts in tho newborn, in infancy and early childhood in forty one showed a wide 
variation, fluctuating normally botneen approximate limits of 216,000 and 508,000 

The a\erago count m fifteen newborn infants was 278 000, in seventeen normal infants 
was 159,000, and in nine normal \oung children was 341 000 

Platelet counts in ten premature infants showed an a\crago of 246,000 
In fourteen cases of sc\cro anemia m children less than twenty-two months of age, 
the average platelet count was 200,000 In the«e eases, a sooro anemia was not accompanied 
by an abnormal platelet count except in three instances when it was definitely dimimshed 
In four cases of splinectoinj tlicro w s a slight increase in the number of platelets 
during a long ponod of ob^nation followuig tho operation. 

In threo cases of acute lymphatic Icucomia, thcro was a marked reduction in the num 
bor of platelets 

Diseases of tho Respiratory Si stem — ^In ten cases of acute bronebitis, the platelet 
counts were normal with an average of 352,009 

In sixty nine cases of pneumonia the average platelet count ras 328,000 Three pa 
tieats showed counts of less than 200000 and four had counts of more than 600,000 In 
Sixteen ca es of acute suppurative plcunsy the average platelet count was 334,000 

In four patients with pneumothorax, threo of whom hod suppurative pleurisy, the aver 
age platelet count was 338 000 In six cases of tuberculosis the average platelet count was 
316,000 Two patients mth whooping cough had normal platelet counts 

In five cases of active infantile ’»carvy the platelet count varied between normal limits 
of 216,000 and 440,000 

In fifteen cases of meningitis the platelet counts were normal la eight cases of other 
inflammatory di eases of the central nervous system the platelet counts were normal 

In forty four cases with various types of aeuto infection the platelet count was normal, 
excepting one count of 120,000 in n patient with septicemia 

In five of seven cases of congenital sj'philis the platelet counts were normal The 
platelet count in seven cluldren following tonsillectomy was not significantly altered 

In twenty four cases of acute intestinal indigestion aento intestinal intoxication and 
acute catarrhal colitis, the platelet counts were normal 
Concloslons 

1 Tho platelet counts in normal infants and cliddren fluctnate between approximate 
limits of 200,000 to 550 000 mth a general average of 349,000 The number of platelets 
in the newborn and in premature infants is fixed withm narrower limits and has lower aver 
nges 278,000 and 246 000 respectiioly Tho platelet count in early life approximates the 
normal count in adults 

2 A reduction in the number of platelets occurred m only three of fourteen patients 
'iilli severe anemia 
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3 Bemo^al of the spleen caused a slight increase m the platelet count 

4 The platelet count nas definitely reduced in three cases of Ijmphatic leucomin 

5 In 173 cases of acute infection in infancy and early childhood, there was no sig 
nificant alteration in the number of platelets 

6 In the pathologic conditions studied in this group *of cases, estimation of the blood 
platelet was of no valuable diagnostic aid except in cases of acute lymphatic leucemia 


VAGINAIa FLORA A Sttidy of Doderlein’s Vaginal Bacillus, Lash, A F , and Kaplan, 
B Jour Infec Dis , April, 192G, xxxviii, 333 

A cultural study of the vaginal secretions of ninety eight piegnant women 


Besults of Vaginal 
Doderlein's bacillus 
Staplnlococciis albus 
Staphylococcus aureus 
Diphtheroids 
Yeasts (oidium) 
Streptococcus viridans 
Bacillus coll 
Micrococcus tetragenus 
Pneumococcus 


Pregnant Women 
13 (m smears — 41) 
91 
37 
52 
47 
33 
30 
8 
2 


Cultures -in Ninety eight 


The term Doderlein’s \aginal bacillus includes a large group of organisms which, 
though related, have some differentiating chai“icteristics This fact makes it difficult to 
classify them 

Among the mediums used the most favorable for cultivating these organisms was found 
to be 1 per cent lactose in neutral broth 

Lactobacillus vaginae, a proa isional name for the Doderlcin strain B studied has never 
been previously described 

The exactmg cultural requirements and the incidence of the organisms in tlie normal 
vaginas of newborns and adults are facts upon which the hypothesis is based that the Dodcr 
lein’s vaginal bacillus has a function in inhibiting the growth of pathogenic orgaiiisnis by 
direct action or by maintaining certain conditions in the vagina by its action on the vaguial 
mucous membrane 

The associated organisms are not so virulent as when they occur in the pharynx 

STREPTOCOCCUS INFECTIONS The Bactericidal Action of Fleiual Eicudates VU 

Studies in Streptococcus Infection and Immunity, Gay, F P , and Clark, A E 

Arch Path and Lab Med , June, 1926, i. No 6, p 847 

This article describes first the histologic changes that take place in the pleura of rab 
bits as the result of the injection of sterile aleuronat or gum arabic broth mixtures These 
changes are earlier and more marked in the parietal pleura and diaphragm, through which 
dramage of the pleural cavity takes place, than in the visceral (lung) covering The changes 
are similar with the two substances employed and, owing to the delicacy of the tissue in 
volved, show remarkable diSerences from noi-mal as an acute inflammation followed by a 
more chronic condition in the nature of granulation tissue Infiltration with polymoipho 
nuclear cells on the first day is replaced by an intensified thickening due to mononuclear 
cells by the third day By vital stainmg with tiypan blue a preponderating number of these 
mononuclear cells are shown to be true clasraatoeytes or tissue macrophages 

The authors have previously discussed the cytology of the pleural exudate which wc 
now find to be a reflection of the tissue changes hero cmpliasiMd They had shown that 
there is a definite relation between the cell picture, and presence or absence of an increasid 
resistance to infection with a stain of Streptococcus py ogoncs that produces in minute do cs 
a fatal pleurisy The correlation indicated that the clasmatocytes are responsible for protec 
tion This correlation is further emphasized by the tissue changes we have now descri 



ABSTn VCTt> 


191 


An acuto inflammatory pleura is invaded and dc troyed bj virulent streptococci injet,tcd into 
the pleural cavity, vrlicroas the sanio orcnnisrag disappear rapzdl> from the pleuml canty of 
animals with ^anulating and fhickcutd pleural vrolls and arc found enveloped 'svithin claama 
tocytes m a relatively undisturbed ti ''ue Phagocytosis of streptococci both in the exudate 
and tissues is almost exclusivcU b\ mononuclear cells 

The pleural ivnll may be thiclccnid still further by repeating the injection of the non 
specific substances or b\ injecting liMng streptococci The degree of protection would seem 
roughly commensurate ivitli the depth of granulation tissue that has been produced The 
authors arc unable ns ^ct (o say whtther specific immunity produced by the streptococcus 
differs from increased resistance produced b\ nonspecific and sterilo irritating agents in pos 
scssing some specific factor in other nords wlmtUcr oH grades of local streptococcus pro 
tection arc dependent simply on the number of chismntocytes present 

Preliminary experiments show that v hen one plLurnl c'vvlt^ is treated sufficiently, the 
other cavjtj, althougli sliowing no lii*vt»lo^ic clmngc in tho pleural wall at the timo of raftc 
tion IS nevertheless protected This piotcction ii accompanied by niobiliration of clasmato 
cyte« m the pleurnl mill in an unusual fn'ihion there is further indication that tlie wall of 
the treated cavity is coincidcnth stripped of its cells 

LBPBOSY Serologic Analysis of Lepers Sera SebobI O and Ramirez J" Philippine 
Jour Sc , Jfarch J192G tti\ 205 

Ninety two lepers ntro cvamincd ecrologicolly with the view of deciding certain 
doubtful points in tho serology of lepro’ij Tlio question of complement and natural 
hcmolysiB content in lepers sera toward guinea pig sheep goat, and rabbit red cells was 
investigated Tho content of homohtic comphmont and its keeping quality in tho lepers 
sera were studied, antishcep and antinionkov immune hemolysin haiing been used la these 
tests 

Slight indi\idual differences wore found to exist in lepers' sera and in normal human 
sera alike as to content of natural homolvsins ond complement, but no distinct qnantita 
tivQ differences wore found between the sera of lepers and tboso of normal persons The 
amount of homolj’tic complement in the lepers’ sera was found to bo the some as that 
in the sera of nonlcpors and la subjict to mdnidoal lariations 

As to the keeping qualities of the natural hemolytic complement, it was found that, 
in proportion to tho original titer the complement decreased practically at tho same rate 
in the sera of lepers ns it did m the sera of normal indi\idunh 

BLOOD SEEtTM IN DISEASE A Study by Means of Ultrafiltration of the Condition 
of Several Inorganic Constituents of Blood Senun In Disease Plncns J B Peter 
son, H. A and Kramer^ B Jour Biol Chcni June, I'^SR lx\in, No 3 p COl 

Di tetany, both, infantile and experiment'd, there is n marked decrease in the “free 
calcium of tho serum 

In chrome nephritis, uncomplicated by uremic coavulsions, tho free calcium is nor 
mal In one patient with convulsions it was definitely reduced 

The phosphorus (inorganic) is jn>anably high in parathyioipnva tetan> and in 
severe chronic nephritis with or without uremic convulsions 

The total protein concentration of the serum lU experimental and infantile tetany is 
about normal 

Ultrafiltration of the scnim at a reaction of P« 4 7 shows that at this reaction the 
calcium 13 entirely filtrable 

The failure of tho calcium concentration of the serum in tetany parathyroipnva to 
increase after irradiation with tho mcrenry vapor quartz lamp ns it does in patients with 
infantile tetany makes it highly probable that infantile tetany is not a form of parathy 
roid tetany and this assumption is strengthened bj the absence of any increase of the 
morgamc phosphorus of the serum of children with tetanj comparable to that found in 
the serum of dogs after parathvroidectomy 
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The fact that the free calcium of the serum may remain constant in patients rvith 
chronic nephritis even when the total calcium is definitely reduced, serves to explain whj 
such patients do not develop convulsions 

CARCINOMA Serodlagnosis of Cancer hy the Reactions of Botelho, Lavedan, J Bull 
Acad de Med , Pans, May 25, 1926, xcv, 543 

The author tested the reaction on 273 patients but 73 of these cases were disregarded 
because the diagnosis was doubtful or because of alterations in the reagent wlucli might 
have falsified the results There remained 200 cases considered The reaction was positive 
in all patients with cancer, negative m 33 patients with no malignant tumor, negatiie m 
39 patients with cancer and positive in 17 patients without malignant growths This gave 
72 per cent of correct results and 28 per cent of false results 

He concludes that this reaction is not specific for cancer It is not a reaction due 
to cachexia because it was frequently positive in cases without cachexia It appeared to 
be frequently negative in advanced cases of cancer There was no relation between the 
intensity of the reaction and the extent of the tumor The number of correct reactions 
varied in cancers in different parts of the body It was uncertain in cancers of the skin 
and mouth but there was a high percentage of correct reactions m deep cancers such as 
those of the uterus, breast and digestive tract and for these cases it may be of real 
diagnostic value Also there were quite a few positive reactions in patients without cancers 

CARCINOMA Reduction Phenomena in the Serodiagnosis of Cancer, Mondaln, C , 
Douris, R, and Beck, J Ann Inst Pasteur, Pans, May, 1926, xl, 431 

The decoloration of the methylene blue in the reaction of Thomas Binetti is due to 
bactenal action The necessary bacteria are suppbed by the neoplastic extract, uhicJi 
immediately after fractional stenlization only contains resistant spores, but these spores 
soon vegetate 

Contrary to the statements of the authors, the cancer serum does not have the pouer 
of reducing methylene blue The rapidity of the decoloration of the methjlene blue is 
never proportional to the amount of the cancer scrum, but on the contrary depends on the 
amount of the neoplastic extract, in other words, on the number of bacteria 

The incorrectness of the author’s hypothesis is thus demonstrated If the authors 
have been able in certain cases to note any differences between normal serums and cancer 
serums, it must be admitted that in these cases the normal serums had a greater apti 
tude to oppose the reduction of the methylene blue by the bacteria 

Without desirmg to judge the value of the reaction, it may be stated that the inter 
pretation given is mamfestly erroneous 
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The book is one of incalculable interest to all concerned ivatli the study of syphilis 
ivhether from the clmical or laboratorj point of vieu and should be purchased for its utility 
as a frequent source of reference 

The typographj and proof reading are excellent and almost devoid of error 
Minor criticisms are directed toward what, in one sense, is a virtue of the volume — its 
compactness So succinctly is the subject summarized, yet wathal, so thoroughlj, tliat the 
style at times, threatens to become laconic and one is tempted to hope that at some future 
time the author will expand the discussion It is regrettable that there is no discussion of 
the effect of pregnancy upon the reaction to syphilis 

In view of the wealth of material which is discussed and summarized in this little 
book, an index would enhance its utility ns a source of reference ‘ 

As it stands the volume deserves a place upon the bookshelf of every phjsician 


Histologic Technic for Normal Tissues^ 

T he aim of this book is to give, in a compact form, the chief methods employed in the 
microscopic examination of human and other mammahan organs 
Part I consists of a brief discussion of the structure and composition of the cell 
in its relation to histologic technic, and an outline of the methods emplojed in histology 

In Part II there is a clear and excellent discussion of the fundamental principles of 
histologic techmc, a very excellent section of “tj-pe methods” being described in detail 
In Part III various accessorj methods are described dark ground illumination, liisto 
chemical teats, injection methods, and methods of vital staimng all being very well covered 
In Part PV methods for special organs, tissues, and cell components are presented 
in seriatim alphabeticallj, thus facilitating read} reference 

This section is very well done as is also the final section. Part V, in which are given 
methods particular!} applicable to morbid histology, including methods for the determination 
of mioroorgamsms and other parasites 

The book is not onlv well planned but well written and is well deserving of a place 
on the reference shelves of ever} laborator} 


A Textbook of Bacteriology^ 


I N 1910 Hiss and Zinsser presented the first edition of a textbook on Bacteriolog} , in 
which not only the laws and technic of bacteriology as illustrated by their application to 
the study of pathogenic bacteria were presented but also the complicated reactions taking 
place between the bacteria and their products on the one hand, and the cells and fluids of the 
animal body on the other were discussed from the standpoint of both student and prac 
titioner 

The excellence of this volume led to its general use as a source of reference and it has 
long been recognized as a standard text, passing through many printings and five editions 
This, the sixth edition, entirel} rewritten and revised by Dr Zinsser is dedicated to the 
memory of Dr Hiss and contains a section on the pathogenic protozoa written by Dr B B 
Tyzzer, Professor of Comparative Pathology in the Harvard Medical School 

This textbook, the outgrowth of the Hiss and Zmsser familiar to all, requires no in 
troduction As stated on the title page, it is not only a manual of bacteriologic technic as 
appbed to the study of diseases, but “a treatise on the application of bacteriology and 
immunology to the etiology, diagnosis, specific therapy, and prevention of infectious diseases 
for students and practitioners of medicine and public health ” 


•TTlatrvine-Ir Technic for Normal Tissues Morbid Changes and the Identification of 
Paiasites By H M Carelton Lnlverslty Lectur^ in HlsMogy Oxford and F Haynes 
Demonstrater ^of Histologj Cloth 17 figures Pp 398 Price $5 00 Oxford Unlversitj 

Press „ ^ Bacteriology By Hans Zinsser with a Section on Pathogenic Protozoa 

E Tizz^ Cloth 1^ 1053 181 Illustrations 6th edition rewritten revised and 

reset D Appleton A Co New York 
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It 18 , therefore, ft manual of infectious diseases and as such an invaluable source of 
information which should bo in tho hands of all who aro in anj^ way interested in disease 
Tho revision has boon very extensivo and thorough os necessitated by the extensive 
studies in tho bacteriology and immunology of infectious diseases since tho first edition 
Sixteen jears ago 

All of these studies and ndvnnccs aro reflected in tho revision of the text which abounds 
throughout in practical applications to tho clinical stud> of diaease 
Tlio book is divided into tho following sections 

I General Biology of Bacteria and tho Techmc of Bactcnologic Studj (168 pages) 
IT Infection and Immunlt^ (124 pages ) 

III Pathogenic Microorganisms (445 pages ) 

IV Diseases Caused by Filterable \ irus the Exanthemata, and Diseases of Uncertain 

Etiology (60 pages ) 

V Tho Higher Bacteria, Molds and Fungi (32 pages ) 

VI Bacteria in Air, Soil, ‘Water, and Milk (15 pages) 

VII Parasitic Protozoa (107 pages ) 

Tins is an invaluable volume nbieli none concerned with tho studj of disease can afford 
not to liavo at hand 


Tuberculosis* 


I N THIS, tho second volume of Trudoflu Foundation studies tlic authors present the 
results of their studies and cxpcnince * to serve tho needs of teachers students laboratorv 
investigators, and technicians in tuberculosis institutions ' 

There aro numerous texts concerned with tuberculosis in few, lion ever, mil there bo 
found so much practical and utilirable infonnation, 8uccinctl\ expressed, as is to bo found 
witlim the pages of this book 

The description of tho tubercle bacillus in Chapter II, thoogli laconically expressed, 
is extremely clear cut Tlio technical methods for its Isolation and studv, clcarlj detailed 
m Chapter III, are mainly those which Imvo been thoroughly tried This chapter will bo 
read with avidity by lnborator> workers ns will also tho section on Diagnostic Methods 
(Chapter XIV) and that upon Serum Diagnosis (Chapter XV) 

It is to bo hoped that future editions, in addition to tho technic, will also present 
tho authors* cralnation of the methods described especially tho relatively newer procedures, 
such as the sedimentation and various flocculation tests This would be a welcome addition 
and one of value to thoso to whom this book is addressed 

An excellent idea of tho scope and character of the work is to bo gained from the 
headings of the remaining cliaptors Infection in Experimental Tuberculosis, Histogenesis 
nnd Development of tlio Primary Tubercle la the Lung Beinfcction, Immunity Pre 
disposition to Tuberculous Infection and Disease, Natural Tuberculous Infection, the 
Pathologic Anatomy of Human Tuberculosis— tho Lung Other Organs, Epidemiology, 
Prophylaxis Tuberculin, nnd Expenracntal Therapy 

All of these are considered in a most practical and usable waj One wishes, how 
ever that the chapter on experimental therapy while clearly pointing out the teclmicil 
and experimental errors to avoid and thus grcatlj smoothing the path of the worker, had 
been broadened to include tho results of tho authors experience in this field for the 
guidance of others 

This book deserves a place in the hbrary ot every physician and, espee}a'Qy, those 
who are interested or engaged in the study of tuberculosis 

To the laboratory worker, whether particularly engaged in the study of tuberculosis 
are truly invalaable 

The physical and typographic appearance of tho book is excellent nnd tho illustrations 
or only as it is encountered in the clinical laboratory, will find the book invaluable 


Tuberculosis Bactcrlolopj PatholoBj 
inununology EpJcIemloIoffj Prophj laxJs and 
A- Petroff and L. S Gardner Cloth Pp 
** 50 Lea and Feblper 


and Laboratorj Dlasmosls "With Sections on 
JTxperimentBl Therapy E R Baldwin 

34 83 engraving’s 4 colored plates Price 
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EDITORIALS 

Anaerobic Streptococci and Puerperal Fever 

I N 1843 Oliver Wendell Holmes, braving the medical Podsnaps of bis daj% 
published his epoch-making paper on Pueiperal Fevei 
Mr Podsnap, be it recalled, was that emmently respectable and highly 
self-satisfied individual in Dickens’ Our Muiual Fuend who “settled that 
whatever he put behind him he put out of existence ’’ There was a dignified 
conclnsiveness — not to add a giand convenience — in this way of getting rid 
of disagreeables which had done much toward establishing Mr Podsnap in 
his lofty place m Mi Podsnap ’s satisfaction 

“ ‘I don’t want to know about it, I don’t choose to discuss it, I don’t 

admit it ! ’ ” 

Braving, then, the Podsnappery of his generation, said Oliver WendeU 
Holmes “The disease known as puerperal fever is so far contagious as to be 
frequently cairied from patient to patient by physicians and nurses ’’ 

On March 12, 1878, thiity-five years later, Pasteur first demonstrated m 
the blood of a woman sick with puerperal fever, the organism later to become 
familiar to physicians as the stieptococeus and destmed to be numbered among 
the most virulent of the bacterial causes of disease 
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Nnictcen jears latoi, m 1807, liord liistei first enuiicjated the principles 
of antisepsis hereby the incidence of puerpeial as iiell as other infections 
\\as e\GiituaIl 3 largelj to he controlled and pre\ anted, and with the develop 
ment of baeteriologic technic the detection and study of the bacterial causes 
of disease changed the nholc tlieory and practice of medicine 

There has ahrajs been discussion as to whether or not puerperal infection 
was a condition due to a pathologically specific organism, as is the case with 
diphtheria and typhoid fc\er, or an infection the bacterial etiologj of which 
was governed bj the flora of the genital tiact normally present and intro 
duced in one waj or snothci into tin. uterus and thence into the circulating 
blood 

Undoubtedh thcic aic ln'\n^ casts in which the purely saphrophjtic 
organisms of the ^aglna In've ctiologic lolcs fortuitously thiust upon them, 
just ns there aic many more cases in which streptococci are consistently 
found There aic stiU other cases m which, despite the clinical evidence of 
bactcncmia, blood cultures aic sttnlc, due, as has been suggested and will be 
discussed below, to the fact that anaerobic methods are not routinely used 

In a study of the bacterial flora of the angina Kronig,' in 1895, demon 
strated the presence of anaerobic streptococci a finding fully corroborated 
by the moie eitensne investigations of Wcgelins in 1908 At first regarded 
ns saphrophy tes, though latci shown to bo tiue parasites, the importance of 
these organisms in the production of puerpeial infections was first emphasized 
in 1910 by SUiottmulloi,^ who dcsciibcd an anaerobic stioptococcus to which 
he gave the name Streptococcus putndus, which he proved was not a terminal 
or postmortem invader, and which he believed to be of extreme importance 
as a frequent factor in the pioduction of puerpeial infection, especially fol 
lowing abortion 

In recent communications Schwaiz and Dicchmann * ® comment upon 
the paucity of American medical litoiatnre upon this subject finding, up to 
1926, only the report of Little/ and but few refcienees in the English htera 
ture 

It IS tlieir conviction that tlie importance of inaerobic streptococci in 
puerperal infection has been, overlooked and that the statements in textbooks 
referring to its occurrence as “occasional,” and referring to SchottmuUer^s 
claims as “too sweeping” are unintentiomlly misleading because of the fact 
that but seldom are the blood cultures taken in this condition incubated under 
anaerobic conditions 

These convictions are based upon investigations by these authors com 
mencing in 1924 at which time they began the systematic study of anaerobic 
blood and uterine cultures 

In 165 uterine and blood cultures in suspected infected cases Streptoeoc 
CU8 putndus was encountered 46 times and anaerobic streptococci, presenting 
slight cultural variations from SehottmulIer*s organism, were found 21 times, 
an incidence of 51 per cent 

In their second communication they report m toto their experience of 
twenty six months, during which time in 200 hlood cultures of 68 puerperal 
patients, -45 of whom had puerperal infection,— anaerobic streptococci were 
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EDITORIALS 


Anaerobic Streptococci and Puerperal Fever 

I N 1843 Oliver Wendell Holmes, braving the medical Podsnaps of his day, 
published his epoch-makmg papei on Pueiperal Fevei 
Mr Podsnap, be it recalled, was that emmently respectable and highly 
self-satisfied individual in Dickens’ Om MuUial Ft lend who “settled that 
whatevei he put behind him he put out of existence ’’ There was a dignified 
conclusiveness — ^not to add a grand convenience — m this way of gettmg rid 
of disagreeables which had done much toward establishing Mr Podsnap in 
his lofty place in Mi Podsnap ’s satisfaction 

“ ‘I don’t want to know about it, I don’t choose to discuss it, I don’t 
admit it ' ’ ’ ’ 

Braving, then, the Podsnappery of his generation, said Oliver Wendell 
Holmes “The disease known as puerperal fevei is so fai contagious as to be 
frequently cairied from patient to patient by physicians and nurses ’’ 

On March 12, 1878, thirty-five years later, Pasteur first demonstrated ui 
the blood of a woman sick with puerperal fever, the organism later to become 
familiar to physicians as the streptococcus and destined to be numbered among 
the most viiulent of the bacterial causes of disease 

190 





roiTORIALS 


199 


REPjeRENCtb 

iKronig Ccntnlbl f PjimK 189), x\i 
Wegclius Arch f GJ^laK , 1008 xc 

*Schottmullor Jfitt a d Grcnzgeb d Med u Chir, 1910, xxj, 450 

^Schwarz, 0 . and Dictkinann, AV J Anaerobic Streptococci Their E61a m Puerperal In 
fcction, South ilcd Jour 1926 six 470 

eSchwarz, 0, and Dicektmmi, W J Piicrpenl Infection Puc to Anaerobic Streptococci 
Am Jour Obst and G^ticc , 19-7, xiii. 467 
«Little Bull Johns Hopkins Hosp , 1905 svi, 142 
rMiller, C J Surg , Gynec and Obat 1917, xxv, 431 

^Baldwin, J P Trans Am Asan Obst Cynec and Abd Surg , 1922, xxrv 90 

— i? A K 


Approved Clinical Laboratories 

T he efforts of the Amencou Medical Associatiou m connection Arith the 
standardization of hospitals for approxal haxe resulted, as is xxell recog 
nized, in much that has been of \alue to the hospital pathologist and have 
greatly aided in the improxement of the equipment, personnel, and general 
atmosphere of the hospital laboratorx 

Large!} as a result of the realization b} the profession at large, and es 
peciall} b} the clinical pathologists, of the necessitj for a similar standardiza 
tion of laboratories in general a moxeineiit has been initiated to ascertain for 
the benefit of the patient and the use of the plijsician which, of the almost 
innumerable laboratories now purporting to make clinical Inborator} exam 
mations for phjsicians are of a t}pe and calibre warranting their utilization 
and support 

As ex er} one Icnows x\ithin recent xears there has been, and esi^ecialJ} in 
certain parts of the eountr} n xentablc mushroom groxxth of laboratories, 
some of xvliich are entirel} commercial in tlieir aspect others inadequate!} 
equipped and maimed, and still others catering to the lait}, cultist, quack, 
and ph} sician alike 

It IS certain!} the desire of tlie ph} smiau to secure from the clinical path 
ologist the best that clinical pathology has to offer in the stud} of the patient, 
and It IS the contention of the pathologist that more than laboratory equip 
inent or technical abilitx is required in the making of a pathologist who is in 
the last analxsis, a ph}Sieinn practicing a specialized branch of medicine 

Both the physician and the pathologist therefore, must be, and should 
be, interested in the list of approx ed laboratories recent!} published in the 
Journal of the American Medical Association 

It IS to tl,e interest, and should be regarded as the duty of ererj clinical 
pathologist 

1 To scan the list carefull}, 

2 To note if there arc laboratories on the list which properlj do not be 
long there or others who should be listed but aie not, 

3 To advise the Association of anj pertinent facts or knowledge in his 
possession, 



198 


THE JOURNAL OP LABOR ATORY AND CLINICAL MEDICINE 


found in 11 cases as compared with other pathogenic bacteria in 6 cases 
Uterine cultures showed aerobic pathogens in 12 cases and anaerobic strep- 
tococci in 35 cases, more than one tjpe of organism being isolated from either 
blood or uteius in comparatively few cases In all these cases the organisms 
found in the blood were also found in associated lesions, such as endometritis, 
pelvic thrombophlebitis, etc It thus appears that, if anaerobic cultures are 
employed, anaerobic streptococci will be encountered in puerperal infeetions 
with greater frequeney than has hitheito been thought to be the case and that 
such cultural methods should be employed as a routine in the presence of this 
disease 

Schwarz and Dieckmann stress the piactieal importance of these finding^ 
in connection with the treatment of what is admittedly a disease of ominous 
prognosis and extiemely high moitality 

In many of the instances of puerperal infeetion due to anaerobie strep- 
toeoeci the organism remains confined to the endometrium Early in the dis 
ease, therefore, while the infeetion is rather superficial much can be done to 
limit its spread bj digital (or blunt curette) removal of retained secundines 
or clots followed by potassium permanganate (1 4000) douches 

The later spread of the infection and its tiansformation into a bacteri- 
emia is a sequel of uteiine and pehuc thiombophlebitis, and when anaerobic 
streptocoecemia oceurs the result is almost invariably fatal 

Because of this fact Schottmuller, at the suggestion of Bumm, proposed 
ligation of the ovarian and internal iliac veins when signs of progressive 
thrombophlebitis developed (repeated chills after emptying the uterus, tender 
bands in the parametrium) 

His results with this proceduie were not veiy gratifying, and the method 
was in disrepute until again reviewed by Miller^ in 1917, and again reported 
upon by Baldwin® in 1922 

In addition to emphasizing the necessity, — foi the further advancement 
of knowledge of puerperal infection, — of routine anaeiohic blood and uterine 
cnltures, Schwarz and Dieckmann comment upon the value of blood transfu- 
sion and forced nutrition as means of supporting the patient, and conclude 
with the following statement 

“We have come to the definite conclusion that we shall in the future 
cases of pelvic thrombophlebitis due to anaerobic organisms, particularly the 
Streptococcus putridus, attempt ligation of all pelvic veins If the patient’s 
condition justifies further procedure we shall remove the infected uterus with 
the tubes and o\ aries, both to remove the infection of the uterus and to limit 
the degree of pelvic edema which lesults from hgation of this kind ^ ^ 
We feel now that if the best results are to be obtained from such a procedure, 
it must be done as soon as the organism has been recovered from the blood 
stream in comiection with a chill ” 

Whether such a plan comprises a satisfactory method of an admittedly 
virulent and fatal infection, only the systematic studies of the future will tell 
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Approved Clintcal Laboratories 

'"PIIE efforts of the Americau Medical Assoeiatiou m connection with the 
-1- standardization of hospitals for appio\al hate rcsnlted, as is well leeog 
nized, m much that has been of \alue to the hospital pathologist and hate 
greatly aided in the improtenieiit of the equipment, personnel, and general 
atmosphere of the hospital laboraton 

Largely as a result of tlie realization by the profession at large, and es 
pecially by the clinical pathologists, of the necessity for a similar standardiza 
tion of laboratories in general, a movement has been initiated to asoertam for 
the benefit of the patient and tlie use of the physician nhieh of the almost 
innumerable laboratories now purporting to make climcal laboratory esam 
mations for physicians are of a type and calibre warranting their utilization 
and support 

As everyone knows, within recent years there has been, and especially in 
certain parts of the coiintiy, a veritable mushroom growth of laboratories, 
some of which are entirely commercial in their aspect, others inadequately 
equipped and manned, and still others catering to the laity, eultist, quack, 
and pkvsieian alike 

It is certainly the desire of the phy sician to secure from the clmical path 
ologist the best that clinical pathology has to offer in the study of the patient, 
and It IS the contention of the pathologist that more than laboratory equip 
ment or technical abihty is required in the making of a pathologist who is in 
the last analysis, a physician practicing a speciahzed branch of medicine 

Both the physician and the pathologist, tlierefore, must he, and should 
be, interested in the list of approved laboratories recently published in the 
Journal of the American Medical Association 

It IS to tlie interest, and should be regarded as the duty of ev ery ehmeal 
pathologist 

1 To scan the list carefully, 

2 To note if there are laboratories qn the list which properly do not be 
long there or others who should he listed but are not, 

3 To advise the Association of any pertinent facts or kno -in his 

possession. 
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4 To secure copies of tlie questionnaiie upon winch qualification is based 
either foi his own use or to jilace wheie needed, and 

5 Finally, to give to tins long-needed movement ail the support in his 
individual powei 

Particularly should this be done by the hospital pathologist who may 
emphasize the importance of this movement to the profession at large with- 
out incurring the suspicion of advertising or ' ‘ drumming np business ’ ’ 

—B A K 



ErrEcT-, 01 I^Tl!«£^ot;s iNjEtTros oi epiveihuiS im cKildhen 20J 


luntcijil and a sonicnlnt liugci acnes ol cvptiiinents might ha^e shown tlm 
same ciiects, lioiieiei, the point to be oiiijih isi/ed is thit ahsoiptioii bj intra 
tutancoiis injection nia> be \ci\ lapitl and eonsidciabh, at leaat eiinaUing 
that ot tlic intrainiisciilar route The tftcct on tiic blood prcssiiie from intra 
cutaneous injection niaj be icij lapid lot in those evpcrimenfs in nhich it 
was measiiicd in the fust minute or two aftoi the injictioii, tile ma-cimum use 
ocelli led in this peiiod, in G ot 8 initctioiis the use lias from 3 to 21 mm in 
two mmiitcs, and in 12 ol 14 injections the use was liom 4 to 40 mm in two 
minutes Such a rapid rise mni oeeiii ilso tiom the inti imiisciilar route but 
len seldom from the subciitamoiis Pig 2 illiistiates the eftect on blood 
pressure in a ninejeai old giil iilio riaeted noil to all methods of injection 
Fig 3 is an example m nliieli the blood inesstiic rose much more fiom the 
intracutaiieous injection than from the inframiiseular or subcutaneous route 



Pig — Blood pressure record In a 9 jear old girl dose 0 mg cplncphrln 
0 — 0 — o Inlracutaneoiifl 

intramuscular 

+ + + + + subcutaneous 

The reaction to subcutaneous Injection was unu<iualb large 

The subjective and objectne sMuptoms vcie m most patients loughlj 
proportional to the ^ascular effect i< thet uere the more pt-onouuced the 
higher the blood pressure Houcaci tlicie ucic p\ceptions, eithei a consid 
erable rise lU pressme uithout siibjt-Ctne symptoms oi mcc Aersa The sub 
jectiAe sjTuptoms and the tremois usuallv termimted before the blood pres 
BUie returned to normal often thej eeised a considerable time before this, 
but oceasionallj persisted from thirt\ fiAe to foitA minutes As the patients 
''ere Aoung children the subjective symptoms Aiere not alTvms clearly ev 
pressed ’^’'hen present thej consisted of slight dizziness or headache or such 
phrases as “a pounding inside ’ (enidiac palpitation), **the bed mggles” 
(tremor) oi “I don’t 1 noiv Avhat makes me so tired ” The objective signs 
"hieli ncAer amounted to distress uere tachycardia and usually a distinct 
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tissues of the same legion All subjects, except a few infants who leeeived 
01 mg, leceived the standaid dose of 0 2 mg (0 2 c c of 1 1000 solution) 
Twenty-foul hours at least elapsed between expeiiments As a comparison 
of lesults of the diffeient methods of administration of epmephrm is of real 
value only ni the same subject (not iii one subject as compaied with an- 
othei), this uniform dose suited the purpose as well as a dose by weight 
The blood pressuie Avas taken by the usual cuff method and lecorded fre- 
quently during the first fii'e minutes and then ei'ery film minutes until it 
returned to the noimal Conti ol injections of 0 2 c c of 0 25 per cent tricre- 
sol solution in normal saline Avere made in each subject to leain whether fear 
of, Ol pain fiom, the injection had any mfiuenee on the blood pressure, and 
in but one case ivas any effect noted a three-jmai-old negro boy’s blood 
pressuie lose fiom 112 to 134 mm fiom fear of the injection, and to 155 mm 
immediately aftei the injection but leturned to normal Avithin one minute 
In subsequent injections of epmephrm no fear Avas manifested, and there Avas 
no immediate use in blood piessuie It may be Avell to state that Avhile an 



Fig: 1 — The a^ erage blood pressure records of all experiments 
o — 0 — o intracutaneous injection (22 experiments) 

----- intramuscular Injection (13 experiments) 

+ + + + + subcutaneous Injection (9 expeiiments) 

occasional child piotests against the fiist injection, there is seldom any objec- 
tion to the subsequent ones , m fact it is not uncommon to have their associ- 
ates ask to share then expeiience 

Effect on the Blood Piessuie — The ai'erage maximum systolic blood pies- 
suie use IS chaited m Fig 1 Tins maximum use Avas usually leached Avithin 
five minutes from the mtiacutaneous and mtiamusculai injection, occasion- 
ally someAvhat latei, and m about ten minutes by the subcutaneous route 
The striking feature of the ciiive is that the average rise m pressuie Avas 
someAvhat gieatei bj the mtiacutaneous than bj the mtramuscular oi subcu- 
taneous loute It IS, of couise, Avell knoAvn that epmephim is fanly piomptly 
absorbed from mti amuseular injection and considerably moie sloAvly from 
subcutaneous injection The average maximum rise fiom the mtiacutaneous 
injections Avas 16 mm (exti ernes, 4 and 38 mm ) , by mtramuscular injections, 
15 mm (exti ernes, 7 and 28 mm ), and by subcutaneous injection, 10 mm (ex- 
tremes, 0 and 26 mm ) The blood pressure was fairly well sustained above 
the normal, usually fiom forty to fiftv mmutes, occasionally somewhat longer 
The diffeiences between the intracutaneous and mtramusculai routes are im- 
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snbcu aneocs injections also sb^:: z-> o’^cno ma’-kni a -eac" on aj, 
ifce JUvracn an^tis and intracu ettla’* bn** o I^a-s dura i^^n. T'hii*=‘ the <'idier 
Itss marhed. This vzs h*- c'^'v inc'*L*Hi reac un s-^n fo* !:*=■ stiOv.ii a 
reoas icjectioii> r-nich a« aho**-a tLe’*“h*=*'e u^naliv . than nJ. th^ 

0 he*" methous injeviion Th»» c5*»-* on tc*» b’ooi o-esstire s charged in 
Fir d. 


D.S rx. os 

The p'^mp ac ion of ep^^’>nr'n r-L^^n m — ed int~ai.ti an'^ns^''- is p’Tio- 
ablv due to its rap d ab o^aon Tho mw' “tsiil* imjn its be^n abso’^o*^^ m 
relatirelv concentre ed ‘^olc ion br* I«*c^I v^^ovonstneicn Lnu^a ab O'tv- 
tion. the latter facto- harms' b*^*‘D * ^ ^ th^* r-^wson fo- tne <lich*' action, 

from subcutaneous injection C^n --mb c o-tr- ore la m making an 

intradennal injection ana i i:» hi Hi-v. b-»cv-u ox rhxa th** solmon net^* 
in*o the Tenons or Irmph chanC'^K o l-* <iin r-^adil*' The pressure of the 
mjecaon cons de^ed lO be a "^av-tr- p-^'^lr b-vau'-* a p’Tviap' n.^ in Mood 
pressure folloirs th* injection o ej»tn*»ph-ic in o th** na^al submnccsa undt-r 
conside-able p-e»cure 

VoIImer^ no ed ce-*ain cb».cc-^ tn l-'H. in m^w*’ > and chJdren Tol 

loTong' the in^racutaneou mi*»c <>2 o (.»!<.«. o no-riw’ •‘aLn* solution and 
attnbu ed this to an inda^nce ac mg hxxurc h*» path^ fo- rh** cha^:?e^ 
were the same ^hen the elation ao^v^e th*^ in^-t. ^n >ite was cvclcdea 
The epiaephnn effect* here repo'^ed r*e-e n-* ac*^ ro a 2oi.a2 at. ion on the 
nerre zseehamsm for occin <>n c rh*> c muiaion hr p-e-»sure on “-he arm p-e 
rented the action of in ^-pin-nh-m invc c in the fovann. Such 

occlunon was mamtamed to*- peiods eicc o- cin'> minutes afie» tne epi 
nephnn injection m two subjec ' and ».he bbod p-e>sni? wa* tm^ected bn* 
release of the occluion was fcUo*Ted h''>-*Jr br ^ n>e m blood p-c-v^e 
which did not attain the u«tial breL ho^ert-r 

It 'wa.s no* feasible in the prtr'^nt work to de ermine the ra e abso^'p- 
tion br injection of dre> o- other .-nLe:> in'o th** skin to learn tee time 
of appearance m the arin*» fo- —ouIu hare uv't-e"* ated ca hv*terization 
nor would the p-es‘‘nce dre» m the re^^eU Iradinu 'rom the injtc ion *ate 
hare b^n eridence of ab'^o-ntion in*o the gr*’n^ral circulation fo- while pale 
5*reaks due to cons nction of the raperncial re^'^el* ‘sometimes two or three 
inches lonn are often 'een extending Howard from injection *ute such 
phenomena hare been obserred without anr 9tibs'=’oueiit demonstrable effect 
of epmephrm on the general circulation 

I*angstein and Vollmer^ and Lerai* hare noten that intracntaneon* in- 
jection of epmephrm causes a ri*e m blood p-essure but gire no data 

Xo therapeutic application is snggested for the facts herein presented 
Possfblr m urgent need epmephrm would be more serric cable when mtro- 
duced mtracutaneonslv than mtrainusenlarlr if the mtrarenons method could 
not be used Because of the greater local di^comfor*" associated with m*ra 
cutanenos injections the method offers no adrantage* orer the intramnstular 
rente for general use 
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palloi of tlie extremities and face nliich disappeared befoie tlie blood pres- 
sme became normal The tremoi of hand and fingeis was often best noted 
by the observer placing his fingeis lightly on the flexor tendons at the wust 
of the subject Palloi was seen m seveial oldei infants from the intraentane- 
ous injection of 0 1 c c of epmephrm solution , in these the blood pressure was 
not taken The blanching of the skin is a very striking phenomenon in in- 
tants ni vhom tiemoi, such as occurs in older children or in adults, has not 
been seen 

A summary of the results obtained in one subject as an example of a 
marked reaction by all methods of administration of epmephim follows A 
white female aged nine years, weight 51 pounds, convalescent chorea, no 
cardiac lesion, a well-noui ished, quiet, nonexcitable, well-behaved child Two 



Fiff 3 — Blood pressure lecord in a 12-5 ear-old bo 5 dose 0 3 m& eplnephrin 
0 — 0—0 intracutaneous 
intramuscular 
+ + + + + subcutaneous 

The intramuscular reaction 5\as le«;s than the a\eiage in this Instance 

mmutes after an intracutaneous injection of 0 2 rag of epinephiin the blood 
pressure rose from 120 to 140 mm and remained about this level during 
forty minutes, the heart rate increased from 78 to 104 and shortly to 120 per 
mmute and remained at this late for forty minutes Within four mmutes a 
pronounced, fine, rapid, uncontrollable tienior of the hands wms present, ac- 
companied by pallor of the skin, extiemities and face, and to a less extent of 
the body, the child remarked that “there is a pounding inside and my head 
feels funny” but continued to be happy and smihng These signs and symp- 
toms persisted, with short periods of decreased severity, for about forty mm 
utes The effects were simdai in a second experiment but somewhat less m 
two others Prom a single intramuseulai injection the effect was as prompt 
and marked as from the intracutaneous mjection above quoted One of two 
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■METHODS 

Oiil^ idbbits uciL used IJitj Mcit I ept ou a diet ot o its, cabbage, car 
lots, biead, and lun and ueio used it \aiious times attei feeding to eliminate 
tbe factoi oi digestion Icucocjtosis 

llic usual method for counting blood cells uas used Oni> stnndaidized 
instillments "were used lla\ein s solution nas used foi counting tbe cijthro 
c\tcs, and 1 pci cent acetic acid colored nitii gentian -violet was -used foi 
euuinci iting the Icncocvtcs (.o\ei ^lass pioparations wcic heated with 
Wiiglit’s stain, and foi the diirerintial counts from aOO to 600 cells were 
counted rile cells weic gioupvd is lollows neiitropliiles (pseudoeosino 
pbiles) hmpboc^tes, tiue cosinoiihiks basophilcs monocjtes, and mjclocvtes 
Foi a detailed description ol those cells r<foiencc mnv be imdc to tbe atlas 
of Klemobeigcr and Carl'* 

Hemoglobin was determined b} the Tallqvist scale This is notoriouslr 
inaccurate but most closel} appiovimated the color of labbit hemoglobin 
In Mew of the fact that acciuatt qiiantitatne figiues were not looked for, the 
desire being mcrch to determine whctliei oi not tlie hemoglobin changed, I 
feel that this method answoiod the purpose In no experiment was anj 
marked or definite change found 

Ihc red colls wcu counted in oider to dvteiinim whetlier oi not there 
was a elianoC in blood concditi itioii In vnw of the fact that the greatest 
change obtained was a 17 pei cent increase the overage being about 8 per 
cent, and that the change in orvtbrocvtc count did not alwavs occur at the 
same time ns the Icucocvtc count this procedme was not followed out m 
the lnaJO^lt^ of the o-?pcnments 

All drugs were injected subcutaneously 

Spleens wcic remoaed undei aseptic conditions It is lealized that even 
after remoaal of the spleen much hmpboid tissue lemnins Howevei this 
procedure is necessarv to determine the role plaved bv the spleen in drug 
leucocjte change 

EXTERntEVTS 

Lacl of space pi e^ cuts the rcpoiting of the expeiiments in detail, onlv 
summary tables being included The net maximum figures reported are 
the percentage changes abo\e or below the absolute total leucoc^te count 
change 


Protocol I 

SUMMATY OF ADREX VLIN EX^E^IarE^TS WITH FED ANIMALS 



1 ^ET MAXIMUil CIIVXOES 

EXPCRIMENT NO 

1 


1 3 

4 

1 _ = 

G 

7 






1 

1 

Weutrophilo 

Lvmpliocvte 

Eoslnophilo 

Baeophile 

Monocyte 

Mj €1003*16 1 

+118 1G%, 

- 80 34 1 

- 19 2G 1 

- G2 05 1 

- 31 03 , 

-78 97 , 

1 

+ 58 63% 
+ 10 39 
-106 57 
- 93 22 
-112 8j 

+102 05% 

- 80 52 
+ 63 23 

- 15 09 
+131 i9 

- 56 32 

+124 b0% 
-139 17 
+155 43 
+122 67 
+ 26 42 

+663 92 

+100 00%, 

- 36 43 
+120 71 
+ 5C 10 

- 23 93 

+ 49 2u% 

- 44 20 
+ 93 05 
+103 39 

- 33 o8 

1 

+7G 00% 
-50 90 
+34 77 
-15 86 
-50 90 
-90 90 
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Peotocol n 

SUSIMART OF BSERINE AdRENAMN EXPERIMEISTS 


NET MAXIMUM CHANGES 

EXPERIMENT NO 1 2 


Neutrophil e 

- 24 35% 

- 39 65% 

Lymphocyte 

+ 32 84 

+ 44 25 

Eosmophile 

-130 99 

+ 39 85 

Basoplule 

-126 43 

- 5 65 

Monocyte 

+ 41 13 

-116 95 


Peotocol III 

Summary of Pilocarpine Experiments 


ESPERIMENT NO 

NET MAXIMUM CHANGES 

1 

2 

3 

4 

5 6 7 

SPLENECTOUIZED 

Neutrophile 

Ljmphocyte 

Eosmophile 

Basophile 

Monocyte 

Myelocyte 


- 62 23% 
+ 66 05 

- 44 95 
+124 19 
-229 02 

- 48 77% 
+ 56 90 
+ 54 32 
-159 32 
+ 46 87 
-113 87 

-131 36% 
+186 91 
-408 28 

-182 25 
-105 38 

-87 53% 
+57 98 
-99 99 
-50 41 
+56 98 

-132 78%| 
+210 45 
- 0 33 
+857 52 
+ 10 27 
-283 78 

- 29 57% 
+ 41 99 

+ 19 43 
+575 89 
+ 90 32 

- 32 83 


Protocol IV 

Summary of Eseeine Experiments 


EXPERIMENT NO 

NET atAXIMTJM 
1 

CHANGES 

2 

1st PHASE 

2NI> PHASE 

Neutrophile 

-192 14% 

-42 00% 

+35 88% 

LjTuphocyte 

+218 15 

+73 30 

-39 83 

Eosmophile 

+ 65 65 

+20 60 

-37 66 

Basoplule 

+ 52 50 

-13 49 

-49 48 

Monocyte 

-219 35 

-26 45 

+40 79 


Protocol V 

Summary of Atropine Experiments 




NET MAXIMHU CHANGES 



experiment no 

1 

2 

3 

1 4 

5 

6 





1 splenectomized 

Neutrophile 

+12 98% 

+107 93% 

+ 21 22% 

+ 64 04% 

+27 78 % 1 

+105 35% 

Lvmphocvte 

- 5 84 

- 19 48 

- 20 82 

- 46 63 
-137 99 

+14 37 

- 87 94 

Eosmophile 

-55 78 

+ 7 55 

+104 09 

-133 63 

+27 99 

+ 38 66 

Basoplule 

Monocyte 

+90 65 

- 48 20 

+ 14 24 

+ 28 74 

+48 02 

+ 12 03 

-27 80 

+ 00 05 

- 15 05 

-137 76 

+45 95 1 

-149 73 



Protocol VI 



Summary of Acetylcholine Experiments 


EXPERIilENT NO 

NET MAXIMUM 

1 

CHANGES 

2 


Neutrophile 

Lvmphocyte 

Eosmophile 

Basophile 

Monocyte 

- 381 73% 

+ 326 34 

+ 427 66 
+1275 72 

- 326 34 

-117 23% 

+158 67 
+ 13 36 
- 28 84 
-111 22 
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DISCUSSION 

Hwo tjpos of Wood pictures maj bo lecogjuzed ui tbc pieeeding tables 
(1) parasjmpfithetie, as pioduocd bj such drugs as acetj Icbolme, tartrates 
and o\aIates, areooline, pilocarpine, gHanidine, eseirae and adrenalin after 
oscrme, and (2) si uipatlictic, as effected bj atiopnie calcium, and adrenalm 
Atropine and calcium 11105 be said to produce a nogntivo pansimpathetie pie 
tiire, since the5 depress parasimpathetic nenes 

Each picture presents certain priranri eliniactoustics and a numbei of 
secondara Icatuies iiliieb nie bss constant 


Pbotocoi. 


SouMAitr OF Afecoline ExffaiarEvr*; 


rXFERIWENT KO 

SET MVKIMrM ClrV^OES 

1 2 

IC'eutropbilo 

•'IC 93% 

-a55 41% 

lijinphocvtc 

-M662 

447 9G 

Eosinoplulo 

42’) 04 

480 OS 

Bisophilo 

~ C93 

+ 5 23 

Monocyte 

-56 26 

-03 89 


Pbotocol Till 


SuiiiivrY or Guamoive ExFEnjMENXb 


EXPsaijiiNT no ! 

HET MAXIMUM CIIA\<3ES 

PilAbC 1 

1 2 

PHASE 

1 

2 

2 

INcutrophilo 

-20 02% 

+ 9 89% 

+40 81% 


I> 5 Tnphocyte 

410 Oj 

+27 28 

-30 90 

-30 09 

Eosinophile 

+59 80 

+49 00 

+34 8 ? 

-23 41 

Basophilo ] 

- 4 OX 

- 3 73 

+ 9 SI 

-1139 

Monocyte 

+30 Oj 

-14 30 

-15 -5 

-19 19 


Protocoi. IX 

SuMir^RT o? Calcium Esperime^nts 


EXPEniIE^T NO 

NET M \XIMim CHANGES 

1 

3 


Ncutrophile 
!.> mphoc^ le 
EoaiiiQpVwl® 
Basophilc 
Monocyte 

+43 807 p 
-^19 83 
+37 00 

J3~5 00 

+20 2 % 

-4m 82 
+43 31 
+ 0 68 
-47 12 

+20 50% 

+41 71 
-48 34 
-28 SS 
+6313 



Protocol X 



SOMMART 

or TABTaATE ANB 

OxvLATE Experiments 


1 

1 NET MINIMUM CIUNOES 

EXPERIMENT NO j 

TVRTBATE 

1 

OXALATE 

0 

OX \late 

3 


NeutrophjlQ 
L>'mphoc> te 
Eosinophllo 

BasopljiJe 

Monocjte 

- 5u 81% 
+155 79 
+ 52 38 
+ 3i> 03 
-115 37 

- 32 2T% 

+ 26 39 
+161 94 

+ 70 Q7 

- 6SZG 

- 2-74% 

+ 23 00 
+473 04 

- 9 58 
+229 
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PARAS! MPATHETIC PICTURE 

The stiilang poitiou of this pictuie is a piimaij mdikecl mciease m the 
lymphocjtes On examining the individual piotocols, it will be seen that 
theie is a tendency to a secondaij mciease in the neutiophiles and a coi- 
respondmg deciease m the lymphocytes, le, a biphasic leaction This, I am 
inclined to believe, is nieiely the lesult ot fatigue of the neives, and the 
lesult of an attempt to establish a normal balanced autonomic tone, m the 
attempt to do uhich theie oceuis excessive action just as in the healing of 
a wound theie is excess pioduction of tissue It will also be seen fiom a 
study of the lelatne percentages that the mciease m Ijmphocjtes is, for the 
most pait, at the expense of the neutiophiles and vice veisa 

With the exception of the taitiates and oxalates, vhich produce an acti- 
vation of the parasympathetics by withdrawal of the calcium, all the other 
substances effect the change bv directly influencing the peripheral parasym- 
pathetic apparatus, le, myoneuial junctions oi nerie endings as the case 
may be, either bj' sensitizing, as with eserine, oi bj’’ stimulating, as with 
pilocarpine or adrenalin after eserine, and the other diugs 


Table I 


The Change in Partition op Ledcocttes Eefected by Drugs Influencing the 

Paeasympathetio Nerves 


DRUGS USED 

1 

2 

3 

4 

5 

6 

7 

PE 

[ASE 

PH 

A 

ASE 

Neutroplule 

Lymphocyte 

Eosinophile 

Basophilo 

Monocyte 

1 



-100% 

+100 

- 7143 
+ 28 57 

- 50 
+ 50 

+ 7143 

- 28 57 


HSu M 



-100% 

+100 

- 50 
+ 50 
-100 

+ 50 

- 50 


1 = Acetjlcholine 

2 = Tartrates and oxalates 

3 = Arecollne 

4 = Pilocarpine 

5 = Guandine 
fl z= Eserine 

7 = Eserine + Adrenalin 
+ 1 = Increase 
— DGCrGflSG 

Percentage represents portion of total experiments 

Table U 


The Change in Partition op Leucocytes Eppected by Drugs Influencing Sympathetic 
Nerves or Depressing Parasympathetic Nerves 


ADRENALIN ATROPINE CALCIUM 


Noutrophile 
LYmphoc} to 

Eosmophxle 

Basophile 

Monocyte 


+100 % 

- 85 71 
+ 14 20 
+ 7143 

- 28 57 
+ 5714 

- 42 8G 

- 7143 
+ 28 57 


+100 % 

- 85 71 
+ 14 20 
+ 57 14 

- 42 86 
+ 85 71 

- 14 29 

- 57 14 
+ 42 86 


+100 % 
-100 

+ 66 67 

- 33 33 

- 66 67 
+ 33 33 

- 66 67 
+ 33 33 


+ =; Inerease 

Percentage represents portion of total experiments 
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The IjiDjihocjtos ait iiieit iscd m 100 pei cent of the expeiimeuts, while 
the neutrophilcs ait iktitastd in OJ pti cent and inci eased in 7 pei cent of 
the cases 

Tilt change in the iiiiinhti of othti cells is less constant Eosinophiles 
arc inci cased in 82 65 pci cent of the cicpeiiincuts and decreased in 17 35 
per cm! Jlonoc'tcs me den eased in 70 75 pci cent and increased m 24 25 
per cent of the expeiinienfs nhilc the basophilcs me iiicicased in 69 05 pei cent 
and decreased in 30 95 pel tint of the (vpiiimcnts 


t^le in 



IKCRLASE 

J>ECPE\SE 


IveutrophUc 

7 00% 

93 00 % 


Ljmplfocj'te 

20000 



Eosinophile 

S2 65 

17 35 


Basoplnlc 

69 05 

30 95 


ilonocyte 

24 2o 

70 75 



SrMPVTllETIt PICTUSE 

The ijniinthetie picfint is soraenhat diftciciit in that neutiophilea in 
creased in 100 pci cent of the txptriineuts, nlulc the Ijmphoejtcs decreased 
in 9047 per cent These findings at< just the leicise of those m the para 
stnipathctic pictuie and aie chnnctenstic bctondarih theio is an increase 
in the cosmophilcs bnsophiles and inouocites in about tno thuds of the es 
periments Table IV sumimrires tliese findings 


Tuna rv 



iscnz\M 

DECREASE 

JffeutropfaUe 

m 00% 

0 00% 

L} mphocyte 

9 53 

90 47 

Eosinophile 

6s> OS 

34 D2 

Basophils 

09 84 

30 10 

MonoCTto 

65 08 

34 92 


Analjsis of 'fables III and IV and the individual piotoools shows that 
propoiideiauct of Ijinphoeitts and a toiiespondmg detiease in the neutro 
phdes is chainctcristic of the blood jntture piodnced bj parasj mpathetic 
dings, while a pieponderancn of iieutiophilic leucocjtosis and a correspond 
mg decrease in the Ijinphoejtis is indic iti\e of the action of the sympathetic 
drugs 

As can be seen from a leiitu of flit httiatiiie the feet that drugs are 
capable of disturbing the normal partition and distiibution of leucocites in 
the cirenlating blood has long been hnoun and quite intensively investigated 
Nevertheless there is some dissartcment ss to yust uhnt changes take place 
and what mctlianism is inv olv td 

Hess'” and Hatiegan* believe that concentration of the blood affects the 
change in the white count with adicnalin In mv own expeiiments the change 
in red cells has never been gi cater than plus or iiiiniis li per cent and, fur 
ther, the greatest change in the nnmbci of leiicocvtes does not always occur 
where the red cell change is gi eatest It is quite difficult to see why coneen 
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tiation ol blood following the use of one ding eftects a lymphoej tosis, while 
following another eftects a neutrophilia Eaily in this work, I diopped this 
factor as a consideiation because of lack of any gieat change m the number 
of eiythioeytes It may be added that following the injection of pilocaipine 
the blood flows moie lapidly than noimal and that the clotting time is length- 
ened consideiably The opposite is tiue of atropine 

Harvey,^ Kous,^^ Dixon, ^ Dazzi,^ and Oehme^® considei the contraction of 
the spleen the cause of the inciease of white cells in the ciieulation Aschoff,^ 
Billigheimer,- Giimm,“ and Kreuter^^ state that couti action of the spleen is 
not sufficient to explain the changes My oivn work seems to rule out the 
spleen conclusively, since lartually the same reaction was found aftei splenec- 
tomy as before, as can be seen from the tables I conclude then that the 
spleen is of little, if any, impoitance in efteetiug ding leueocytosis 

Abel, quoted by Grimm, concluded that the hyperglycemia effected bj 
adrenalin was the causative factor While it is tiire that adrenalin produces 
a hyperglycemia (Sollmanu, p 442), some other mechanism must be consid- 
ered in the production of pilocarpine leueocytosis, for McGuigan^® found that 
pilocarpine effected no change in glyeogenolysis Atropine also effects no 
change in sugar metabohsm, although the differential count aftei this drug 
simulates that produced by adrenalin Hon ever, a leucopema is produced 
by atropine Levine and Kalais*^ determined the effect of insuhn on the 
blood picture and found an increase in red and white cells, the latter being 
the greater In view of the fact that pilocarpine effects a leueocytosis and 
atropine simulates adienalm in the type of action nithout either drug influ- 
encing sugar metabolism, and the fact that insulin also mcreases the numbei 
of leucocytes while decreasing the amount of sugar, I conclude that a consid- 
eration of the factor is not imperative 

As has been mentioned before, some authois believed that the autonomic 
nervous system had something to do with the partition of leucocj’’tes in the 
blood, but I do not believe any one has ofteied conclusive evidence I feel 
that the blood maj’' react in two rvays to the injection of drugs First, the 
production of a sympathetic picture characterized by an increase in the neu- 
trophiles, bv a decrease in the hmphocytes, and by less constant increase in 
the other myeloid cells This change may be effected either by increasing 
the activity of the sympathetic nervous system, as wrth adrenalin, or decreas- 
ing the parasympathetic nerves and leaving the tone of the oithosj^mpathetics 
undisturbed as vith atropine oi calcium, second, the production of a para- 
sympathetic picture characterized by an increase in the lymphocytes and a 
decrease m the neutiophiles The change in the other cells is less constant 
We feel that the production of a paiasimpathetic, or in other words, a nega- 
twe sympathetic picture, will account for this I feel that increasing the 
parasympathetic activity does not necessarily deciease the sympathetic tone 
for all cells 

The parasympathetic action may be effected by pilocarpine, eserine, areco- 
line, tartrates, and oxalates, vhich amounts to withdrawal of calcium, and 
of adrenalin after eserine In some previous woik,° I ha^e shown that adren- 
alin after eserine is capable of acting on the parasympathetic nerves when 
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given in small doses Tlie tact that ndienaliii aftei ii sensitizing dose of eser 
me, that is, a dose which in itself vmU elicct no demoustiable change, brings 
about a topical paias^nipathctie blood pictuie, makes me believe that this 
is conclusive evidence that the distiibution and paitition of leucocjtes m the 
circulating peripheral blood are mediated through and aie under the control 
of the autonomic nuvous system I fuithei behove that the blood must be 
considered as a tissue and, as sucb, its function and activity must be under 
nervous control 

^Yhethc^ this action is duett oi mediated through the contiol of inor 
game ions, such as calcium lud potassium, I nm not readj to draw absolute 
conclusion, but on the evidence of the calcium, taitratcs, oxalates, and gua 
nidine experiments, I believe such is the case It is probible that this factor 
enters into the action of these noivcs on all organs 

1 offer the follow ing reasons \\ Ii) I hclicv c that the distribution of leu 
cocjtes in the peiiphcraJ blood is under the control of the autonomic ner 
vous system 

1 The same blood picture is produced bj such chemicallj different sub 
stances as pilocarpine, tartrates, cseiine, aiecolmc, guamdme, and adrenalin 
after a sensitizmg dose of cscrinc 

2 The same diffcicntial blood pictuio is effteted b> substances stimulat 
mg the sjTupatbctic noivous svstem as adrenalin and bj such substances as 
decrease the actnitv of the pnrasjmpathctic nerves as Ttropme and calcium 

3 The pilocarpine action on the blood is promptly and completely 
checked h} atropine just as pilocarpine action on nnj other organ is stopped 
by this same drug, and further pilocnipnic is ineffective after atropine has 
been given 

CONCLUSIOVS 

1 The distribution of loucocvtcs m tlic peripheral circulating blood of 
rabbits is controlled by the autonomic nervous sjstcra 

2 The partition of leucocvtcs in the peripheral circulating blood is an 
index of autonomic balance, the Ijraphocjtes running parallel to parasympa 
thetic tone and the neutrophilcs to s-vmpathctic tone 

3 The increase of neutrophilcs takes place at the expense of the lympho 
evtes and the Ij^mphocvtes increase at the expense of the neutrophilcs 

4 "With an increase m sympathetic tone theie occurs a concomitant de 
crease in the Ij mphocj tes 

5 With an increase in the parasympathetic tone there occurs a concom 
itant decrease in the neutrophilcs 

6 The spleen plays no part m the production of a drug leucoeytosis 

7 It IS possible and probable that this influence of the autonomic svstem 
IS mediated through the medium of inorganic ions such as calcium 
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A CRITIQUE OF THE LIPASE “PICTURE” METHOD'^ 


By Harry Beckman, M D , Milwaukee, Wis 


F or tlie past seveial yeais Falk and his collaboiatoxs have been studying 
the lipase activities of the extiacts of various oigans and tissues removed 
fiom recently killed animals The method employ ed^ is essentially as fol- 
lows the animal is kiUed and the organ is immediately removed and ex- 
tracted with a definite quantity of water for a given period of time, portions 
of this extract are then incubated for a given time and at a given tempera- 
ture with equi-moleculai quantities of a number of esters, and the relative 
amounts of acid produced under these conditions are plotted graphically 
This graph is then presented as a “picture” of the lipase activity of the par- 
ticular structure which is being studied Recently Fallc^ has stated his belief 
that these pictures, as compared with other methods of studying life phe- 
nomena, will perhaps “approach more closelj^ from a chemical standpoint 
the properties and changes wAich occur in living organisms ” After much 
disappointment with the method, I wish to record my reasons for believing 
that it perhaps has ^ely little value at all 

1 The Method Does Not Talc Into Account the Seuim Inpase — Rona and 
Michaelis^ definitely showed, in 1911, that there is a serum lipase which dif- 
fers in activitj in the difiFerent animals A little later Rona and Bien^ were 
able to show^ that this lipase is not the pancreatic lipase in circulation by 
proving that the twm differ in optimal reaction and fhat they are affected 
differentlv by salts Also the pancreatic lipase acts on both homogeneous 
and heterogeneous svstems while the serum lipase is effective on only a homo 
geneous si stem howei ei , this does not lustifv us in not taking it into ac- 
count here, for in those cases in which the esters are soluble in the extracts 
w^e are dealing wuth homogeneity Noi can we assume it to be a constant 
ouantita , for if we range ten splenic extiacts side bj' side we shall see that 
no two aie of exactH the same shade of pinkish-straw , liow'evei careful we mav 

•From the Department of Pharmacologj Marquette Unnersltj School of Mctliclne 
Receh ed for puhlicatlon JuR 0 1027 
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be an our juoccduro and in tlie unsbang anaj of suiface blood That as to 
saj, the blood content pci grain of spleen Aaiics and tlieiefoie these extracts 
contam aarjing amounts of siinm lipase 

Tins SCI urn lipase is not taken into account at all in the method, but it 
IS assumed that all of the lip/isi actiiiti obserxcd is due solely to that lipase 
uhicli IS indigenous to the oigan iiiidii nncstigation 

2 The Method Docs hot Tethe Into Account the Ptofound Dtstiti hauces of 
the 11 lio/c Oipinnsitt iit the Moment of Death — -In unpublished experiments 
performed m this Inboiaton it was found that the subcutaneous injection of 
piioearpnic in the albino rat nas appareiitls folloiied bs an inercascd lipase 
actinti of the spleen, as mtnsiired in teims of the actisiti of the spleen ex 
tract upon a iiiimhcr of esters Homier nhen the normal lipase actiiitv of 
the iiiistiniiilatcd organ iins dctci mined qiiaiititatii eh in a large number of 
controls, it ii ns found that these ajipnrent pilocarpine increases irero all well 
iiithin the iiominl iniigi nhieh nas astonishiiiglj nide The methods and 
findings 111 these contiol experiments mil be briefli piesentcd here 

lAPEIiniCNT Ve llETUOD 

a rcmnle albino lats of appioximateh the same age were used in 
groups of ten File animals ot each group neie killed by a crushing bloiv 
on the head, the othci fiie iiere Idled In the inhalation of coneentrated 
ether fumes in a closed oliamher 

b Immcdiatelj after 1 illnig the abdomen nas opened and the spleen 
lomoied and neighed Each mdiiidnal spleen nas then treated as follons 
thoroiighli pulped in a moitai nithout sand unshed into a flask nitli 100 
c 0 of distilled nntei per giam of spleen six diops of toluene added and the 
flask sfoppeied and placed in the refrigerator for twentj two hours, re 
moied from the rcfrigeiator filtircd, 10 c c of the filtrate diluted to 200 c c 
with distilled nafer the whole ucutialized and 25 c c of this diluted and 
neutralized filtrate incubated in a stoppered flask with 5 milleqniTalents of 
the tollonwg six esters bcnzi 1 acetate metlnl acetate methyl bntx rate, 
ethjl benzoate, ethil acetate and henzj 1 benzoate Toluene nas added to 
each flask before placing it in the incubator 

0 The period of incubation in the presence of these substrates was 
twenti tno boms at 39 C The amount of acid produced under these condi 
tions, titrating with N/lOO NaOH mth pbenolphtbalcin as indicator, was 
taken as the measure of the lipase actixitx of a particular spleen after de 
ducting foi the necessary blani s 

This is a modification to meet experimental conditions of the method 
eniploi ed hr Falk Noj es and Sugmra ‘ 


TABLr I 


nto^r GROUP 1 

' FTTTFR group 

Kflt Iso 

1 

2 

3 

4 

5 

1 1 


3 4 

G 



202 

18S 

178 

21 

1 no 

I K> 

DS 197 



0 48 

0 47 

0 4*5 

0 72 

04 

h46 


0*58 0 4R 

OC 

Lipase activity tn c c NaOH 

2 IS 

1 10 

170 

147 

09 

\l 75 

3 10 

5 50 2 75 

0 40 
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PRESENTATION OF FINDINGS 

The findings in one group of ten animals, five killed by a blow and fii e 
bi ether, are shonn in Figs 1 and 2 and m Table I Foi pinposes of simplic- 
ity onlj this one of man-\ similar groups is presented heie 



In Fig 1 the equivalent amounts of acid produced, in corrected cubic 
centimeteis of NaOH as determuied by titration, aie shown as ordinates, the 
esters are placed as abscissae It will be seen that there is a certain charac- 
teristic “picture” for all the animals in the group killed by a blow, but that 
very considerable quantitative differences exist between individuals of the 
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group lu the gioup hiikd bj ethu the same tjpo o£ “pictuio” is again 
seen, but tlio quniititatn o dittercnccs between individuals aic even greater 
than in the blow group 

In Table I the weight of each of the ten animals of the group is stated, 
together with the weight of its spleen and the lipase aetivitj of that spleen in 
terms of cubic centimeters of acid produced h} its action on methil but} rate 
That there is no constant relationship between the weight of the animal, the 
weight of its spleen, and the lipase nctivitj of the spleen, is quite apparent 

In Fig 2 the percentage variation fioni the aveiage methj 1 but} rate 
actiMt} of these spleen extracts is shown The data graphically presented 
in this figure were obtained ns follows the five figuies icpresentiug the ae 



FIk 


tivit} of the blow gioup on this particulai substiate (as shown m Table I) 
were added, and this sum divided b} five in ordei to obtain the average 
This av erage figure (1 47 c c ) w as then represented b} the dotted line ex 
tendmg hoiizontall} through the middle ot the figure, and the number of 
cubic centimeters representing the acfiviti of the individuals of the group 
were placed in relation to this line according to scale Peicentages weie 
then placed as ordinates above and below the line The individuals of the 
ether group were plotted in the same wav, the average figure here being 2 62 
ec It IS shown in fins figure that the flic members of the blow group de 
parted from the aveiage of their metlivl butvrate activities as follows one, 
46 2 per cent above, one, 27 2 per cent below, one 15 6 per cent above, one. 
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136 per cent below, and one, 35 3 pei cent below In the ether gioup the 
mdnidual -vaiiations weie one, 48 4 pei cent below, one, 18 3 pei cent 
above , one, 109 9 pei cent above , one 4 9 pei cent abo\ e and one, 84 7 per 
cent below 

Two nays of accounting for these gieat variations have occurred to me 
They may zepiesent the normal variation between the splenic lipase aetnitv 
of indnidual animals, or they maj'- be simplj an index of the profound dis- 
turbance of all aetiMties which takes place at death If the former, then we 



would seem to be entirely un wan anted in accepting anj set of determina- 
tions, vhethei thej be presented in the foim of the absolute or the relative 
quantitatne figures, as lepiesentmg even the most remote approximation to 
the tjpical picture of an actnity, for m the statistical approach to a biologic 
problem the “tjpical” is the “aveiage”, and it would seem impossible to 
determine an acceptable average here On the other hand, if these varia- 
tions are merely an index of the profound functional disturbances at the mo- 
ment of violently induced cessation of life, then we have a true picture 
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indeed, but it is onij a picture of death Ihis tatter uould seem to me the 
moic rensonable luteipretation that emotioual disturbances cause consid 
erabic aniiations fiom tlic noimai in manj life piocesses is coming to be 
leeognizcd more and moio both in the laboiatorj and m elinical piaetice 
AYitness the scepticism ol Bnrboui and Ilirailton uho bate recentlj said, m 
discussing tticir ik\i method ot diti imiiiin,^ the speeitie giaait} of fluids, 
“In lieu of the ncll est iblislud but iu„letted fact that relatnelj slight 
cmotioiiiil distiirbnneis me assoeiatid uitli iiiih>diemia, one uonders how 
manj renlh noimil blood snm|>Ks line e\ci been tal en ” Exeitemcnt in 
creased the blood concmti itum in thin dogs sometimes ns much as 10 per 
cent Must no not allou that the supnme emotional distuibance, which is 
death, mnj profoundlj upset the cnzjme actnitj of auj oigan oi tissue? 

3 The Method Doa hot Take Into Iccount the Escape of the Esters 
From Contact With the Extiact —Tin. assumption is made that in placing 
definite quantities of an organ eatraet m contact with equi molecular quauti 
ties of a number of cstcis in scpai ite tubes and maintaining the mixture at 
a gnen temperature for a gneu time, the resultant amounts of acid found 
will be directh coinpaiablc that is to sa\, we assume that the enzjme will 
be in contact with the same numbei ot inoleeules in aU of the tubes And so 
It would be if all of the ostcis wue ol the same boiling point But thej aie 
not, as is shown m Fig 3 wliiie the cuiee of lipase nctnitj of a particular 
spleen extiact upon six istcis is supeiimposcd upon the cune of the boiling 
points of these csteis Obiioiish substances of such wide langc m boiling 
point will a am cousideiablj m their latc of eaapoiation exposing equal sui 
faces of the substances in calibiattd tubes in the incubator for a gnen time 
will show the quite diffeiciit latcs at which thej disappear This being true 
the amount of actnitj of the extract upon the different csteis is quite a dif 
ferent thing fioni the “pietuii of this aetnitj picsented in the figure 
Leaving out of consideration foui of the esters which are not soluble under 
the conditions of these expeiimtnts it must be exident from obsenation of 
this figure that the compaiatne actnitj of the extiact upon the two soluble 
esters, methjl acetate and methjl bntjiate is not here shown for the reason 
that the mctlnl acetate is eluding be eeapoiation the destioiiiig grasp of 
the lipase at a much fastei rate than is the methjl butyrate 

This rate of escape of the carious estcis from the ester extract mixtuies 
is a factor not taken into account in the method Indeed if graphs, such as 
are presented bj Falk and his eollaboratois and in this present paper are to 
be accepted as true pictures of the lipase activitx of organs, then it would 
seem that a photogiaph of one’s own hand witli several fingers oscillating so 
rapidlv as to appear onh as blurs on the negative, might, with equal a aliditc , 
be offered as a tj pical picture of the human pi escnsile organ 

SUMMAKT 

The value of lipase ‘pictuies’ obtained bj the method ot Falk et al is 
brought into question for the following reasons, which aie developed in the 
paper 
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1 Tile method does not take into account the serum lipase 

2 The method does not take into account the profound disturbance of 
the whole organism at the moment of death 

3 The method does not take mto account the escape of the esters from 
contact with the extract 
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HOUSEHOLD OBJECTS AS CAUSES OP HYPERSEXSITIVENESS^ 


By Samuel M Peinberg,! H D , Chicago, III 


T he most impoitdut taetoi coutiibutiug to the successful management of 
the hypersensitn e individual is the ability to coi relate the results of the 
diagnostic skin tests with the objects in the patient’s emironment Often this 
IS a very simple procedure But, just as often, the association betn een diag- 
nostic test and clinical exposui e is a much more difScult problem to determine 
In many instances the diagnostic test has no apparent relation to anj thmg m 
the patient’s eniiionmeut This is due almost entirely to oui ignorance of, 
and disiegaid for, the relation between raw material and finished commodity 
It becomes eyideut, therefoie, that in the practice of allergj’- it is highty 
impoitaut to keep constantly in mind the vaiious objects mth which the 
patient is prone to come in close proximity, and to have some noikmg knowl- 
edge of the substances that enter into the composition of these objects It 
was with this thought in mind that an mvestigation was begun to determme 
the composition of some of the most important commodities and to determme 
the various objects m nhich any paiticular raw product nas used The facts 
presented herewith weie obtained from seyeral sources standard textbooks 
on manufactuie, textiles, etc , inquiiy mto commercial processes directly 
through the producer. United States Goyernment Bmeau Reports, and at 
times microscopic miestigatiou No attempt is made at this time to produce 
a complete outlme of facts, but rather to present a few important illustrative 
reports nith the idea that greater interest may be stnnulated m the study ot 
this important phase of alleigj 

First of all, it is necessarj to knon m a general way what substances, 
capable of causmg sensitization, aie likely to enter into the make-up of some 
of our more important commodities, chieflv those of the home PiHoms are 
usually made of chicken, duck, or goose feathers, and sometimes of turkey 
01 pigeon feathers Cotton, kapok, silk floss, straw, or animal hairs are 


•From the Asthma and Hav Fever Clinic Northwestern Unlvcrslt} Medlail School 
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^Iso used to stuil pdlous Matticssts aic made of cotton, animal hairs 
?capoX, straii , and cotton or n ooi felt Mo-,t hlaukaU are made of cotton or 
nool, or both Domestic in^s arc made ot cotton or nool, oriental nigs mav 
tontnm also goat bau, camel Iiair Imeu, and silb Siomc mgs are also made 
of legetable fibers Puraituro maj be upbolstcred mtb cotton, nool, silk oi 
linen matcnal, or nith luoliair (goat liaii), the furuitme stuffing is either 
feathers, cotton, silk floss, animal hnii, nood shaiings, oi \egetable fibeis 
fbe chief materials used foi clothing arc cotton, sheep nool, linen, or sill 
Of recent lears camel ban and linn liaio been taking a piommeut part 
in the manufacture of clothing It is a notorious fact that furs are very 
rareh purchased under their oiiginal names Most fuis on the market are 
clipped, sheared, djed and pulled m such n nnj as to resemble those -which 
are more expensiie In cosmetics the ingredient giiing the greatest amount 
of trouble as a sensitizing agent is orris root 

I niU non proceed to cnumciate moic in detail the nrious law materials 
and the wanner in nhich thei no used in tlic mnnufactuie of finished articles 
Mam of the materials to be discussed lia\c ahead} been incriminated from 
time to time in the production ot hipersensitiieuess others are still prob 
lematic, but are undoubtedh capable of pioducmg b}persensiti\cness, man} 
of these undoubted!} do so, but nc arc unacciistomcd to imestigate them 
thoroughi} 

ANIMIL HAIRS 


The most important class of atopens is the group of animal epiderms, 
and of these the animal hairs plai a substantial part The animal hairs used 
for industrial purposes are sheep nool, various goat hairs, camel hair, cow 
hair, liorse hair, rabbit Iiair, furs, and a ten minor hairs, such as oat hair, 
hog hair, and deer hair 

IToo^ — The nool of tiio sheep is the most important animal hau um 
versall} used It is emplov ed m the mnmifactnrc of man}i articles of clothing 
both alone and mixed nith other materials It is also used in various ways 
in the more or less raw condition Hyperscnsitivcness to wool has been re 
ported m the literature In mv on n experience I hav e, on sov oral occasions 
obtained strong!} positive si m reactions Unspun wool is used for padding 
of robes and quilts, stuffing of math esses, quilts, and sheepskin coats Some 
of the better knonn niateiials for winch nool is used are as follows 


Alliatrosg 

Astrakhan 

Blankets 

Broadcloth 

Olunclulla (vrool) 

Gr'i\oncttc 

Docakm 

Felt (wool) 

Flannel 


A\ool gabirdme 

Homespun 

Jersej 

Mackinaw 

Melton 

Rugs 

Sergo 

Suede cloth 
Tapestry 


Mohair (imitation) 

Tweed 

Velour 

Whipcord 

Padding for robes, quilts 
Wool for medical purposes 
Mattress stufDng 


Tliere are mail} ofJiei jnaterials and purposes for which m ool is used, 
but it IS not necessarj to enumerate them here It is also important to re 
member that tlieie are several varieties of sheep flora nliich the wool is oh 
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tamed, and that specificitj as to species iua> exist as legaids sensitization 
Aicboi divides slieep into tliiity-two vaiieties Aceoiding to Slatthevs^ slieep 
may be classified into tliiee groups 

1 Oils aiies, domestic sheep, compnsmg the most impoitant bieeds 

2 Oils musmon, Mediterranean sheep 

3 0ms ammon, the Argali, fiom ivhicli Asiatic ivool is obtained 

Goat Sau — Goat haii has been reported as being lesponsible foi some 
cases of asthma, vasomotoi ihniitis, and dermatitis The haii of the goat 
chiefly used m nidustiy is mohaii, nhich is obtained from the Angora goat 
This animal, origmallj m Persia, is non being bied extensn ely in Cape Colony, 
Australia, and in the United States, chiefly m Oregon, California, and Texas ^ 
The chief uses foi mohair are^ ^ 

Plushes for furniture upholster j, md railwai cars Here the term “mohair” is often 
erroneously used for other fabrics 
Coat linings 
Men’s summer suits 
Dress goods 
Braids and iviga 
Bugs 
Portidres 

Skins with Inir used for carnage robes, muffs, coats, and tnmmmgs for coats and 

capes 

Cashmeie is obtained from the Cashmere goat native to Tibet and the 
distiict of Kashmii in Noitheiu India This hair is used chiefly m the manu- 
facture of Cashmeie and Paisley shaivls and Indian shaivls Most of the com- 
mercial fabiies designated by the teiiii “cashmere” aie vaiious types of ordi- 
nary sheep y ool 

Alpaca 01 aucheina paco a species of llama, a domestic goat of Peru, 
yields a fine fleece of seieral colors yliich is used chiefly foi natural colored 
alpaca yarns in the hosieiy tiade The name “alpaca” is also given to a 
vaiiety of yvool substitutes “Goiilla yam” is a complex mixtuie of such haii 
fibers as alpaca, sheep vool, mohaii, and cotton and silk yvastes 

Camel Ran — This han is noyv being populaiized, especially'^ m this coun- 
try It is usually' employed in conyimction -with othei materials in the manu- 
facture of fabiics The Jagei cloth is a camel ban fabric Coats and syv eat- 
ers aie fiequently made of camel haii Blankets, lugs, dress goods, Imings, 
and beltings fiequently contain camel hair, brushes aie often made of camel 
hair I hay'e obsenmd instances of camel hair hypei sensitiveness 

Cow Ran — Cattle haii is seldom used alone m fabrics on account of its 
short staple It is found in coaise carpet yarns, blankets, and in a variety of 
cheap felted goods It is used sometimes foi the stuffmg of mattresses and 
mixed in building materials, and enteis into the manufacture of some animal 
toys Positne skin reactions to cattle hair protein aie rather common in my 
experience although it is not so easy to mteipiet its clmical sigmficance in 
every ease 

Raise Hau — ^This is used chiefly as stufSng materials for furniture and 
other upholstery' It is also used in mattresses and as padding for coats 
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I^ahhit Jlmt — -Tins Inir is ver> fiequtnth employed in commerce al 
though this fact is ^erv seldom appieciated Itabbit hair is the most com 
mon hair ased in the manufacturo of felt foi hats It is also found m other 
felts In some parts oi this country it is extensively cmplojed as stuffing of 
pillons and even mattiesses Rabbit fur is also used in the lining of gloves, 
and on cuffs and collars It is also of vast importance to realize that rabbit 
fur is verv commonh alteied bv sheaiiiio and dveing and sold under names 
of better furs, such as sable, seal, chinchiHa fox cimine, electric seal, and 
Hudson seal 

Other Hairs — It is possible tint some of the hairs of lesser importance ma> 
play an occasional role in ciusiiv hvpcrscnsitiveness Badger hair is often 
used for shaving buishts ’Mule ban is sometimes emploved for the better 
variefv of flooi biushcs I^’anous tvpes of bnishis aie also made of hog hair 


rEVTAEUS 

duel on, duel , and feathers art the most common feathers used in 

large quantities, and constitute one of the greatest causes of allergic disease 
These feathers fiud then pillovs and among foreign born 

peoples the use of feather beds is an additional source of trouble Turhev, 
and occasionallv, pigeon featheis are also used in pillows Hats are often 
trmimed vuth clipped duel oi goose feathei’S Dovn is craplojed m the 
stuffing of furnitmc and sometimes in quilts Ostrich feathers are used on 
hats and as a trimming foi womens clothing marabou, the feathers of a 
species of African stork bv the same name is used in the trimming of worn 
en’s and infant’s clothiiio Bgict oi aigrette, feathers for headdress, ob 
tamed from various s])ocies of htions arc a possible cause of hypersensitive 
ness 


SILK 

Silk, the fibci spun h\ certain *?pccies of catcipillars is of course, of 
animal origin Hvpeiscnsitivencss to sdlc has been known to cause various 
manifestations of allergv The silk fibers are twisted together to form 
threads which are used in weaving silk cloth Broken loose, and tangled 
fibers the so called silk floss or waste siUc arc used for spinning purposes 
It IS important to realize that manv articles and fabrics are sold under names 
suggestive of silk, but which contain onlv a small proportion of silk or none 
at all The most important ai tides made of silk aie waists shirts dresses 
underwear, hosierv thread sill floss for pillows etc rugs and upholsterv 
The following are some of the most common uses of silk^ 


Broadclotli (silk) 

Brocade 

Canton crepe 

Si k casement doth 

Chiffon 

Gliina silk 

Crepe de dime 

Ducliess satin 

Foulard 


1 ongee 
Hugs 

Silk poplin 
Padtum silk 
Wash satin 
Tub silk 
Tulle 
Thread 

Upholstery and tapestries 
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In tins connection it is of interest to know that many cotton mateiials 
aie sold luidei names suggestive of linen,® such as 

Piench linen 

Killarnei Linen 

Linene 

Near linen 

Plaxon 

Linon 

Othet Vegetable Pihos — Jute, obtained chieflj’^ fiom Bengal, India, is 
used in laige quantities foi gunny sacking, burlaps, matting, coat linings, 
cheapest clothing mateiials, papei materials, mixed with silk in making 
cheap satins i^eh ets, and plushes 

Kapok constitutes the seed hairs from nine vaiieties of tiees belonging 
to the Bombaceae family These tiees aie giown chieflj' in the Dutch Indies 
and in Jaia The term “kapok” is sometimes used as a iiiisnomei of othei 
legetable fibeis Kapok is a soft, light, lustious, silkv material, but the 
hbeis aie veiv fi agile and do not lend themselves to the making of textiles 
It IS used piincipallj' in pillows and matti esses, in life-saving belts, and in 
upholstery Some lecent attempts,^ paitially successful, have been made in 
spinning fibers fiom it “Silk floss” oi “floss silk” is a term sometimes used 
foi kapok in bulk 

Bonibax cotton is deiived fiora a tropical cotton tiee and is principall3’’ 
used foi wadding and upholsterv mateiial 

There aie mauv vaiieties of hemp, the most important being Manila 
hemp Kopes and cables are the principal pioducts of hemp Sisal grass is 
used in laige quantities foi cordage 

Some of the less impoitant vegetables fibeis aie lamie, used foi fishing 
nets and gas mantles, aighan, oi pineapple fiber, and coir, oi coconut fiber 
Vegetable dovn the hair fibeis of Ochioma lagopns of the West Indies, is 
used foi stuffing mattresses and cushions Pulu fibei and vegetable silli (As- 
elepias cotton) so-called millvweed or silkweed, aie also used foi bedding, 
pillows, and npholsteiv Vegetable wool, obtained bv special feimentative 
]nocess from the green cones of the pine and fii, finds its chief use in mat- 
tiesses, it is also mixed with cotton and iiool ni the making of some jmrns 
“Hjgienic flaiuiels,” utilired at times foi gouty patients, is made from veg- 
etable wool mixed vitli sheep’s wool Various types of grass-like materials 
as palmetto, bioom-zoot, rush, palmetto leaves, wheat, rye, bailejq and iice 
straw, and mam’^ otheis are made into brushes, biooms, hats, chan bottoms, 
floor mattings, sandals and stufiing for mattresses or furniture 

Theie aie several groups of commodities which lequire somenhat special 
eonsideiation due eithei to their impoitance as possible factors in sensitiza- 
tion or to the geueial ignorance that pievails concerning then composition 
The chief of these are lUgs, hats, and furs 

RUGS 

Domestic mgs aie made chiefly of cotton or iiool oi a combination of 
both For cheap matting, yarious giass fibers are used Oriental rugs® are 
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ijifidc i\ool iiiifl cotton but si/2 Jnii, cflincl Jiair, rucI 

Imon arc used frti|iioiitl\ Onintil mgs diffti maikedh in tlioir composi 
(ion, but 111 genera) cscli distiicf pioducis mgs ■hIucIi me more or less sim 
liar 111 tlicir design ns nill as in (be iiiatiiiils tint go into tlieiii It is mad 
\isablc in n inesentatioii of tins cbnnctu to dtsenbe all rugs in detail, but 
the better I noun and inoii toinmoii tspis in caeli eliss mil be eonsideied 
I be inajoiits of Ptisimi ru„s ait composed ot cotton and nool, the ivarp 
and 11 oof being usnaJIi o) cotton and the pile of nool Coniiiioii evainples in 
this class luc tlie Goiiiaii Siripi Kiuiiansliaw Ispahan Saiaband JIiisI a 
bad and Kirinan nigs Anion,, flu bittii I nomi mgs eonfaming siIL. and 
linen in addition to lotton and wool an tin Inbiiz and Senna mgs The 
Sniul s contain cotton liiun and wool the Knidisfans aie made of puie 
wool or a eoinbiiiiition of nool i iim 1 ban and oOil ban 

The Iiirl isb maicrs jiritticalli iieicr cmploi cotton in tbeir mg mak 
ing Then carpets me inadi iilbci ol pure wool oi combined with camel 
hair, goat hair, or sill I be Gbioribs mid Jlosnls aie two piomiuent Uyes 
which contain cotton occnsioinlli Some of the Gbiordes rugs contam sdic 
In the Mosul mgs go it ban is frcqnciitli and camel limr occasionallj, found 
The l/adil and Siiniiia m„s an of piiic woo! fbe Anatolians are of wool 
usualh, but ocensioiialh goat ban is used foi the pile 

Caucasimi mgs quite frcqninfls coiiimn goat hair ot camel bair or both 
Sill IS not used among the Caucasian weasers The Bain weates contain 
cotton and wool mid son frequciitls camel bmr is used cither for the warp 
or pile, goat linir is also used but less fiequentls Tlie Slim an mgs oonsh 
tutc a w ell know ii class those contain goat ban at times The Kazak rugs 
are made entiieh ot wool 

The Tuil Oman mg mal <is aie \eir fond of goat ban and use it exten 
sivelj in then wensiiig A good esample of this are the KliiTa rugs Sev 
oral of the Tiiiloniaii distiiets use sill ocinsionolh in tbcir rugs, of these 
the most proniiiieiit arc tlie Saiiiaral ends 

Chinese rugs arc moie or less similar in tlieir composition, the warp and 
w oof are made of either cotton or wool and the pile is either wool or silk 

H 4 TS 

Hats are cominonlj made of either straw fur or felt wool cotton, or 
mUc Stiaw bats are made of carious grasses including the well known Pan 
ama Pur caps are not much in c ogue at present But thee usually masquer 
ade under false names Piom the standpoint of possible sensitization the felt 
bat IS uiidoubtedb the most irapoitant Hatter’s felt is made nsuallj fiom 
wool and cotton matted together with other animal hairs Eabbit hair is 
used more for this purpose than niij of the others It is not at all improb 
able that some ol the obscure cases of astlima or Iijpeisensitic e iliinitis, gn 
mg a positice skin test to rabbit hair owe then trouble to the constant 
source of exposuie to the hair in their hats Hare, conei, and niitiia me also 

used Pine felt hats aie made from aicuna, camel’s hail beaiei and musk 

rat silk IS also used in felt hats 
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ORRIS ROOT 

Orris root is quite a frequent cause of In persensitiveness, producing 
asthma, skm disturbances, and lij perestlietic rhinitis The latter is a partic- 
ularly frequent result m women Oriis root is the diied, powdeied rhizome 
obtained fiom certain species of the Iiis family— Ins Germanica and Ins 
Florentma “ It is used for its scent, which is that of violets, and for its abil- 
ity to blend mth and hold other scents The majority of face powdeis con- 
tain oiiis root, and it is this particular cosmetic that is responsible for the 
greatest mischief In addition to face powders it is a common ingredient in 
perfumes and body powders, and is also found in tooth powder and sometunes 
in tooth pastes 

No attention is bemg paid to the possibility of othei scents used in cos- 
metics as a possible cause of sensitization Aecoidmg to Askinson^° there 
are moie than 150 natural plant and animal odors used as ingredients ni 
cosmetics In addition there is a formidable list of synthetic pioducts The 
most common animal odors used are musk, from the muskdeei m the Him- 
alayas, ambergis, from the pot-whale, castoi, from the beaver, and civet, 
from the civet cat and muskrat 

MISCELLANEOUS 

There are several groups of substances which will be taken up very 
biiefly at this time 

Hypersensitiveness to glue has been reported in the Literature on several 
occasions Theie are two chief varieties of glue animal glue and fish glue 
Animal glue is made^^ by boiling and steaming the hides of horses, cows, 
sheep, hogs and rabbits, and the bones and cartilages of sheep, calves, dogs, 
cats, goats, cattle, and horses Leather wastes are also used The common 
vaiiety of fish glue is made from the entire fishes, isinglass is made from the 
air bladders of the fish The chief uses for glue aie foi joining, as in car- 
pentiy work, cabinet making, etc , bmding, as in papiei mache, in mineral 
colors in manufactui mg of coloied papei, bookbinding, sand papeis, matches, 
sizing, cloth and paper, isinglass, gelatin and jellies, gelatin capsules, combs, 
and buttons Gelatin is also used in the making of ice cream, candies, and 
commercial pieparations foi making home products Gelatin is also used for 
clarifjung liquois,“ and fish glues aie also used for heai^y solutions or pastes 
Some mucilages and pastes are made from glue, otheis from gums which 
exude from the wounded bark of several plants— gum aiabic, gum tragacanth, 
etc Some pastes contam flour, staich, oi dextrm 

Laundry starch, because of its finely divided state, may be a possible 
factor in causing allergic disease In this country staieh for laundry pur- 
poses IS made from corn and wheat, in Europe potato staich is chieflj em- 
ployed The finest laundiy staich is made from rice 

The fats and oils used in soaps are ehieflv tallou and giease and coco- 
nut oil In addition the following aie also used soya bean oil, cottonseed 
oil, red oil, palm oil, palm keinel oil, and peanut oil Various perfumes are 
used to scent soaps 
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Linseed oil is used c\tensnelj as a basis foi paints Soja bean oil and 
China W(X)d oil arc also used m large amounts Turpentine which is a volatile 
liquid made b^ distilling the resm of the pine fret, is cmploj cd for thinning 
paints 

Pyrethrum lijiierseiisitncncss js quite frequenth encountered It is 
used evtcnsneli in insect ponders 

pei’sensitn eness to uood has been described on several occasions 
This IS practiealh ah\a^s due to wood m a fine foini, such as in sawdust or 
excelsior Carpeufers or indnidiials handling sandust for cleaning or pack 
mg purposes nin% become sensitized to a particular ^arietj of wood Excel 
sior, ^^hlch IS used for pad ing pin poses stuffing of cheap furniture or mat 
tresses is a possible source of allcrg\ Attempts hn^e been made also to use 
excelsior for other purposes, such as for absorbing mateiial, and for weaMng 
into floor coverings” The cxcelsioj is imdt chiefly of aspen and jellou 
poplar pine, but, in lanous parts of the coiintn a gieat lariety of woods is 
used which are iiatne to those districts 

Tobacco as a cause of hiporstnsitneness his been obsened in several 
mstanccs Tobacco is used chiefly for sinol lu^ purposes and for snuffing and 
chewing Symptoms due to lupersensitntncss to tobacco maj occur in non 
smokers as uell as in smokers, the presence of tobacco smoke may be suffi 
cient Tuo examples of this sort Iiave leccnflv eomc under nn notice 

FURS 

The furbearing skins of animals arc utilized extcnsnolj m this conntr-v, 
and there is liardh a home that has not some article of apparel made of fur 
The costlj furs are frequenth sold uiuUr their coirect names, but the ordi 
narj snrieties are sold undci names suggestne of moie costlj furs The 
onlj furs uhidi the miss of people ust arc limited to a small group of si ms 
which are piacticallj uiiknoum m the retail market as such® The cheaper 
furs are clipped, sheared, d^ed and pulled so as to leserable those uhich are 
superior m u earing qualitj and warmth The A^ational Association of the 
Pur Industrj in its 1925 Tear Book^ describes the situation outlines the rem 
edies, and includes a dictionarj of fur names uhicli is quite extensne For 
our purposes it is important to take cognizance of the fact that m consider 
mg furs as a possible cause of h\ perseiisitn eiiess in an individual one must 
not accept the patient’s word as to the J ind of furs she possesses Almost 
mvanabh it is something else 

An illustration of the foregoing maj be cited A man aged thiitj, nas 
seen bj me in Februaiy, 1926, for an asthmatic condition of two j ears dura 
tion Protein skin tests showed repeated marl ed reaction to cat liair In 
quiry revealed that theie were no cats at his home at any time Piiithei 
iuqiun revealed the fact that the patient had a miisl lat cap He volun 
teered the information, however, that he noticed the asthma particularly in 
cold vieather vvhen he would go outdoors put on his fur cap and put the laps 
over his eais He was requested to take the cap to a reliable furrier foi 
examination v\ith the icsiilt that the muskrat cap was discovered to be 
Riade of cat fur 
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Attention is called to tlie fact that it is possible to identify the commei- 
cial fur hairs mici oscopically ^ 

The most impoitant furs commonly altered and sold under names of 
siipeiior kind are 


SPECIES 


ALTERED AND SOLD AS 


Hare, djed 

Sable or fox 


Hare, ■uhitc 

Fox 


Rabbit, white 

Ermine 


Rabbit, white, dred 

Ohmchdla 


Rabbit, djed 

Sable 


Rabbit, sheaied and dyed 

Seal, electric 

seal, 

Muskrat, dj ed 

Mink, sable 


Muskrat, pulled and died 

Seal, Hudson 

Bay 

Mink, djed 

Sable 

Marmot (woodchuck) 

Mmk, sable, skunk 

Opossum 

Beaver 


Goat 

Bear, leopard 


Fitch, dyed 

Sable 


Kid, dyed 

Lamb 


Otter 

Sable 


Nutria 

Seal, beaver. 

otter 


SUMMARY 



1 Attention is called to the importance of the i elation between allergic 
disease and household objects 

2 Data aie piesented shoning the many, and generally imsuspeeted, fin- 
ished products that are made fiom substances which are definitely known to 
cause hypersensitiveness 

3 Attention is directed to the many unsuspected materials and varia- 
tion m kinds and brands of well-known materials with which we may come 
in daily contact and which mav possibly plaj' a significant role in some cases 
of allergj^ 
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PREPARATION OF NEUTRAL ACRIPL VVINP SOLUTIONS 
FOR INTRA'SENOUS INJECTION"! 


Victor Burki Pii D and E A Rodiur, D V JI , M S , 
Puli m \n W i<?ii 


TJURKE niid Nc^^ton Iia\c discussed the factors that must be taken into 

considcrAtion in the preparation of d^c solutions for intravenous injec 
tion and in estimating the vnlut of djt theiapv in septicemia' The present 
article describes Ci^ptrimcnts designed to determine the effect of some of 
these factois in tlie picpniation ot mutnl acrifiavinc solution foi intravenous 
injection 

EXPERIMENTS 

Expaimcui 1 — lo deteimine the Pn of ncutial aciiflavinc solutions when 
prepared with vaiious sohontsf 

A 1 poi cent solution oC niutinl aciiflavmt was piipaicd in tap vrater, 
distilled watei, 3 pei cent sodium bicaibouatc solution Locke’s solution, buf 
fered distilled wntci, and pbvsiologic sodium cldoiule solution The buffered 
distilled vratei was piepaiod bv adding 0 300 gm of potassium dibydrogen 
phosphate and 0 387 gm of dipotassium hvdrogen phosphate to 100 c c of 
distilled vrntei The Pk of each solvent was dctei mined by a Stivrnll com 
parator, the djo iddcd tlie solution fiUoied and the Ph neam determined 
within an hour aud aftei an intdvTl of two dnvs with a potentiometer § 
The results aic given in Table I In nil cases the addition of the neutral 
acnflavinc caused the solution to become inoio acid Most of the solutions 
became more nlkaline upon standing 

hTeutral acridivine solutions for intiavcnous use me usually prepared m 
phjsiologic sodium chloiidt solution The Pn of phvsiologic sodium chloride 
solutions vanes with tlic manufacturer of the salt® It also varies with the 
water used, tap oi distilled water, age of the distilled wntei and with the 
application of heat 

It IS evident that iieutial atriflavme solutions as piepnred and used in 
piactice varj in Ph Some iiatieiits mnv leeene highlv acid solutions and 
others receive solutions near the neutial point The effect of a highly acid 
solution injected intrav eiioush m an animal suffeiiiig with infectious acidosis 
mav be serious Also neutral acnflavinc has less bacteriostatic action in an 
acid medium Vaiiations in aciditv mav account for some of the variations 
m results obtained by different clinicians Hovrevei it piobablv cannot ac 
count for all the unfavorable results obtained m cases tieated with acnflavinc 

•Prom tho Bactorlolofficaj Lnbor/itorle** State ColJeffe ot VVa hlngton 

tAlded b^ a crant from the Committee on Scientific Rerearcli of the Vmerlcan Medical 

Association 

Reccl\ed for publication Julj 1 39’" 

tNeutml acrlfla\lne Abbott Tvns tised In all our experiments 

{The potentiometer determination"! Mere made bN b\ Pi JR Nellci 
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As a solvent foi neutral aciiflavme, in so far as the Ph is concerned, tap 
ivatex is more desirable than distilled water Piopei bufteiing will insure a 
favorable reaction in the solvent and reduce the amount of change occurring 
as a result of the addition of the dye A 3 per cent sodium bicarbonate 
solvent was found to have a Ph of 8 7 and also to be alkaline aftei the ad- 
dition of the dye The application of buffeis in the preparation of solutions 
for intravenous use has been described bi Mellon, Slagle, and Acree ^ 


Table I 

Results of Espekiment to Determine the op Neutral Acriflavine Solutions When 

Prepared With Various Solvents 


SOLVENT 

Pn OF 
SOLVENT 

Pji AFTER ADDI 
TION OF DYE 

P„ AFTER STAND 

ING TWO DAYS 

Tap water 

76 

7 05 

7 73 

Distilled water 

68 

6 22 

6 29 

3% sodium bicarbonate 

87 

8 06 

8 59 

Locke’s solution 

7 6 

5 71 

5 50 

Buffered distilled water 

68 

6 37 

6 39 

Physiologic sodium 
chloride solution 

7 3 

6 04 

5 34 


Expel iment 2 — To determine the solubility of neutral acriflavine in vari- 
ous solvents 

One per cent neutral acriflavine solutions were prepared m tap water, 
distilled water, buffered distilled water, physiologic sodium chloride solution, 3 
per cent sodium bicarbonate, 4 per cent dextrose, buffered physiologic sodium 
chloride with 4 per cent dextrose, and Locke’s solution The solutions, with 
the exception of the tap water, were prepared ivith distilled water After 
the dye was added the solution was warmed, rotated for thirty minutes, al- 
lowed to cool to room temperature, and then filtered through filter paper 
The original container, filter papei, and funnel ueie dried and weighed 
The residual matter on them was determined and from this was calculated 
the amount of dye going into solution The results are given in Table II, 
and apparent^ indicate that the amount of dye going into solution varies 
with the solvent This method does not determine accurately the amount of 
dye going into solution in each solvent As the dye goes into solution some 
of the salts precipitate out With Locke’s solution the dried precipitate 
weighed more than 1 gm , i e , more than the weight of the dje added How- 
ever, some dye remained in solution in the Locke’s solvent as indicated bv 
the color and antiseptic power While tins method does not, with the excep 
tion of distilled watei, indicate the exact amount of dye going into solution 
it does indicate that a certam amount at least has gone into solution 

Expci imeni 3 — To determine the stability of neutral acriflavine solutions 
when prepared with •various solvents 

One per cent neutral acriflavine solutions weie prepared as in the pie- 
ceding experiments After the first few hours the dve solutions were placed 
in the dark and examined daily for thirty days The degree of decomposi- 
tion and precipitation was determined bj comparing the staining power on 
filter paper and the amount of pi eeipitation A solution was considered 
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Table II 

ItESULTS OF ExrERlSlEVT TO DfTERMINE THE AMOUNT OF NEUTRiL ACEIFLAMNE GOINQ InTO 
SOIUTIOV JN Aatious Soments 


ESTIMVTED PEKCFNT\OL 


SOLVENT or DTE IN SOLUTION 

Tap mtcr 0 7DC 

Pislillcd ^\"iter 0 9 

BufForod distilled iNater 0 92 

Ph\siologic sodium chloride 0 792 

Buffered physiolo^,ic sodium chloride 0 794 

3^0 sodium bicarbouato 0 4S8 

dextrose 0 404 

Buffered physiologic sodium chlorida aad dcxtiosc 0 CS 
Loche’s solution ® 


T\BLt III 

Besults OF Experiment to DETEiaiiNE thf Stiuilitv of \,crirL,v\iNE Solutions 

"When PrEpiPEn WiTn A \rious Solilnts 


IsOLVENT 

1 1 

1 3 1 

ti 

C j 

u 

30 days 

Biatjllod water 

Unaltered j 

1 



Unaltered 

blight 

Tap vratcr 


I 

Unaltered i 

blight 1 



Buffered distilled ivatcr 

Unaltered 


1 


Unaltered 

Slight 

Buffered physiologic 

Unaltered 


1 

Umltcrtd 

Slight 

Heaiy 

sodium chloride 





prccip 

precip 

Physiologic sodium 

Unaltered 


1 

Unaltered 

bhglit 

ilean 

clilondo 



1 


1 prccip 

precip 

4Se dextrose 

Unaltered 

Slight 

Uevvi 




. 1 


prccip 

prccip 




3% sodium bicarbouato 

Decomposed 




1 


Buffered physiologic so 

Unaltered 

Slight 

Heavy 1 


1 


ihum chloride witli 4^^ 


procip 

precip ' 

1 



dovtro^o 


1 






unaltered if tlic stain on filter papci equalled that of i fresh dj e solution and 
no precipitation could be obsu\td when holding the flasl up to the light 
The results are guen m Table III Of the solutions examined the sodium 
bicarbonate solution was the onlj one that began to brealv doun within a 
lew minutes after being prcpaitd t\htn using this solution it is advisable 
not to allow it to cool and to inject as soon as the d^ e has gone into solution 
All the other d\e solutions nppaicnth remained unnlteied for hours and 
some of them remained so foi daas It has been the practice to mal e up a 
neutral acnflaMne solution in physiologic sodium cliloride and store it awaN 
for future use "Whether such solutions aie as satisfaotoi-^ as fresh solutions 
IS questionable Our pii\siologic sodium chloride d^e solutions heeaine slighth 
cloud\, and a fine precipitate foimed in fiom one to tuo ueels In oiir 
opinion only freshla prepared dje solutions should be used until it has been 
shown that old solutions are lust as satisfactorA The effect of age on the 
toxicit^ for bodv cells and on tlie bactericidal action is uni noun to us It 
1^ possible that dve solutions shouing slight precipitation maa still be serv 
iceahle, hut this reimins to be determined Changes in Pn nfteet the thera 
pcutic value of the dac and these niav occur without visible evidence When 
necessary to prepaie a dye solution a considerable time in advance of its use 
it should be prepared in neutral distilled water and stored in that form The 
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salts can be added just befoie tlie dye is to be injected While the salts tend 
to cause the dj^e solutions to become unstable they can be used to advantage 
if propeily applied 

Experiment 4 — To deteimine the eompaiative bactericidal action of neutral 
acriflavme in vaiious sohents 

A flesh 1 100 neutial acriflaMne solution was piepaied Measured 
amounts w ere placed in flasks Sufficient amounts of salts were added to make 
the required solvents To each flask was then added additional amounts of 
solvent to make a dye dilution of 1 10,000 The solvents used were distilled 
watei, physiologic sodium chloiide, buffeied distilled water, buffeied physio- 
logic sodium chloiide, buffered phj’^siologie sodium chloiide with 4 per cent 
dextrose added, 4 pei cent dextiose, 3 per cent sodium bicaibonate, and 3 per 
cent sodium bicarbonate in physiologic sodium chloride To 5 c c of each of 
the dye solutions was added 0 1 e c of a twent'^ -foui-hour culture of Staphylo- 
coccus albus At inteivals up to eighti minutes a loop of the dye orgamsm 
suspension was plated out bv the usual method, two plates being used Not 
enough dye reached the seeond plate to inhibit gi on th We expected to find 
some relation between the amount of djm in solution in the different solvents 
or the Ph and the bacteiicidal action of the djm solutions However, the 
experiment failed to detect any material difference between the bacteiicidal 
action of the freshlj' piepaied d've solutions In all cases the organism died 
between the sixtj’’ and eighty-minute intervals Whether comparable results 
would be obtained in the presence of blood or with older dye solutions re- 
mains to be determined The use of greater dilutions of the dve might bring 
out differences in bactericidal action It should be noted in this connection 
that in general more dve goes into an acid solvent and this tends to counter- 
act the reducing effect of the acid on the bactericidal action of the dye 
Puitheimoie, the method used for determining the amount of dye going into 
solution does not in all cases indicate the exact amount of dye going into 
solution 

Various investigators have demonstrated an increase in the bactericidal 
action of acriflavme with an increase in alkalinity Eggeith has shown that 
this mcrease is slight between Ph 6 2 and Ph 8 ■* The bacteriostatic action, 
howev'ei, increases more lapidly with changes in Pn The bacteiiostatie 
action IS the important factor in the blood stream 

The experiment was repeated with 1 100 and 1 1,000 dve solutions In 
no case did the expeiiments indicate, in so far as the bactericidal action is 
concerned, a superioritv of one solvent over that of the others The exiieii- 
ment indicates the possibility of combining v'aiious substances with the dve 
without niateiiallv affecting the bactericidal action The advnsability of com- 
bining with the dye various substances that support the patient should be 
determined 

Expel iment 5 — To determme the eompaiative toxicitv of neutral acri- 
flavnne in v arious solv'ents 

One per cent neutral aciiflavine solutions weie fieshlv' prepared for each 
injection The dve solutions were prepared in phvsiologic sodium chloride, 
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buflorcd distilled iiatti, aut! d pa cent sodium bicarbonate sohents Injee 
hons weie made m the lunr^iin! cn seius of normal rabbits fhe dje solu 
tious Mtie injected at 37 o“ C o\cr a period of ten minutes Two or more 
rabbits were used foi each iigection as occasion alh a labbit will die im 
mcdiatLlj following n iionlcthal dose of tlj t The amounts of dye to be in 
jected nerc calculated lacli dai liom the bodj weights We used 5 doses 
rather than defeiiiuHc flic mmminm lethal dose for each sohent The rabbits 
received from 25 mg’ to 35 in> per bilo Piebininais experiments liad indi 
eated that rabbits would li\e following 4 injections of amounts of iieutial 
acrifias me up to 20 ing poi Kilo in distilled w atei phi siologic sodium chloride, 
3 per cent sodium bieaiboiiate and 1 pei cent sodmm bieaibointo in pbjsio 
logic sodium chloride 


Tidle IV 

Besolts or ExrEaiMrsT to DETEaiiisF tiif CosiFAnsTivE Tosicitt or Nectrat. 
icRirmnsE is Vinous SotvEsrs 


EABBIT 

SOLVENT 

MO PE? KJLO PLR 
iNJLcnON ' 

1 DOSPN 

1 CH INOFS IN UfIGfET 

KESl/LTS 

1 

Ihjaiolopic 80 






dium chloride ! 

2o 


-189 - 68 -290 

Died 

o 


2t> 


U 7 -127 - 6S -200 

Died 

a 

X 1 

wS 

) 

'f 13 -f- 13 - 30 - 35 

Lived 

4 



5 

f 10 - 20 - 20 - 60 

Lived 

5 


30 

1 ) 

f 20 +15 

Died 

G 

t 

30 

' 4 

2fls> -3G0 -200 

Died 

7 


30 

0 

i- 10 - .5 +10 - 20 

Biedf 3 da>8 

8 

X 

30 i 

1 . 

- 30 - 10 - 10 +10 

Died 

9 

\ ‘ 

3o ' 

1 5 

- 60 -22o -21o - 5 > 

Ded 

10 

t 

35 

5 

45 -1T5 -U -20 

Died 2 da} a 

11 

i 

i 3^ 

r 

1—45 — iU —4*) +i> 

Lived 

22 

Xi 

35 

) 

30 - 20 - 40 - -j 

Died 2 days 

13 

Z% sodium bt 



L 50 - 2> - 2 > - 60 



carbonate 

' 



1 Died 3 dava 

14 

<« 

25 


- 30 -120 - 50 -100 

Died 3 dava 

10 

< 

30 

, 

•- 2s> +125 + 10 -28 j 

Died 

IG i 


30 

'' 

1-30 +30 - 2> -‘*20 

Died 

17 


3) 

2 

+ 10 

Died 

18 

X 

3S j 

3 

4- s> + I > 

Died 

19 

BulTcrcd dl3t 






nnter 

n , 

•> 

+100 

Died 

20 



5 

+ 5) - 2'' - GO -110 

Died 3 d^vs 

21 


30 


4-160 -180 - »o -no 

Li\ ed 

'>’> 


30 


-60 - 35 -120 - 20 

Lived 

23 


35 


+10j - 6> - 4> -17 

Died 4 dfi’i? 

24 

* 1 

35 1 

! » 

- 60 -no -220 - 10 

Died 


The lesults are gnen in fable X\ The tspeument fniLs to demonstrate 
any appreciable ditfeience m toxicitj of neutral acrifiaime in the three sol 
vents foi normal rabbits It is the practice to inject neutral aenflasme m 
physiologic sodium chloride Such solutions are acid The other two sohents 
used m this experiment are more alkaline Neutral acridai me solutions pro 
pared with these latter sohents apparcntlj base equal bactericidal action and 
equal toxicitj for normal rabbits to that of solutions prepax ed with plijsio 
logic sodium elilonde We do not know the comparative toxicitj for rabbits 
suffering with infectious acidosis The more alkaline solutions may be more 
desirable in such cases The aaluc of sodium bicarbonate remains to be 
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demonstrated While these experiments failed to demonstiate the Talne of 
sodium bicarbonate there is much to support the idea that it should be bene- 
ficial in the dye therapy of septicemia 

It should be noted that this expeiiment does not indicate the maximum 
nonlethal dose oi the lethal dose We used repeated doses rather than smgle 
doses Oui labbits iveie normal Animals suffering inth septicemia aie 
probably less resistant to the dj e The piaetice of usmg not moie than 7 
to 11 mg per kilo m infections may be justified A normal cow gave symp- 
toms of severe shock foUoiiing one injection of 11 mg per kilo The rabbits 
lost weight f olloiv mg most of the dj e injections All had diarrhea Kabbits 
usuallj' lose weight folloiiing the injection of much smaller amounts of the 
dj e Such rabbits oi dinarily i ecover 

This experiment demonstrates that normal rabbits vary greatly in re- 
sistance to intravenous injections of neutral acriflavme An occasional rab- 
bit will live after five daily injections of 30 and 35 mg per kilo of body 
weight Our average rabbits resisted four daily injections of 20 mg per kilo 

CONCLUSIONS 

1 The Ph of neutral aciiflavine solutions vanes with the solvent and un- 
doubtedly varies greatly as applied clmically Variations in Ph may account 
£oi some of the unfavorable results obtained clinically 

2 The percentage of acriflavme going into solution varies with the 
solvent 

3 The stability of aciiflavine solutions vanes with the solvent Only 
freshly prepared solutions should be injected mtravenouslj 

4 The dye solvent may be materially modified without greatly affecting 
the bacteiicidal action of the dje solution The possibilitv' of combining with 
the dj e some substance, such as dextrose, that will support the patient with- 
out reducing the effect of the die on the bacteria deserves serious con- 
sideration 

5 The best solvent for neutral acriflav'me for mtrav enous therapy is not 
knovm Phvsiologic saline mav be used viith acriflavme but not with gentian 
vnolet Tap water, because it is more likelj to be alkaline, mav be a better 
solvent than distilled watei We believe a buffered phj siologic saline made 
from an alkaline tap water more desiiable than physiologic saline made from 
distilled water The buffer salts should be added before the sodium chloride 
The dj e should be added to the warm soh ent As soon as the dj e is dissolved 
the solution should be filtered and injected without allowing it to cool below 
body tempeiature If ordmarj precautions are observed, sterilization by heat 
IS unnecessaij It mav be harmful A solution m which precipitation has 
occurred should not be used 

6 Noimal rabbits vary greatly m ability to resist mtrai enous injections 
of neutral aciiflaime Clinical records indicate a similar vmriation m resist- 
ance among human patients Since normal animals vaiy it may be assumed 
that all the variation shown by patients is not due to the type and stage of 
the infection but that mdindual vaiiations exist What is urgently needed 
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IS some method lor detectmg those particiilai]^ susceptible to the dje Such 
patients should not be iiijeeted oi should reeeixe smaller doses than the Tvei 
ape patient can resist 
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THE EFFECT OF IVTRV^E^OL^> I^JLCTIO^b OP NEUTRAE ACRIP 
LA^HNE 0?s THE BAC lERJObl ATK ACTIOX OP THE BLOOD't 


Bv Victor Burke, Pu D \nd L V Rooitn D \ AI , AX b , PukI/Man, Wash 


I N THE cbemotUerapj of acpticenaa it is desirable to know whetliei the 
therapeutic agent used is clfittnc as the result ot acting on the bacteria 
or on the host If it acts as an autisiptic the smilltr the number of bacteria 
in the blood stream the better tlit cbnnte for btncficnl results Mass action 
is 1 faotoi in the sterilization of the blood stream as n ell as in the steriliza 
tion of otlici fluids Oidinarih m the eaiB stiges of i progressing infection 
the nurabei of oiganisms is smslhst and the bactcriostatn, agent should be 
injected as soon as possible This mil be tiuc if tin immune bodies plaj no 
part Houosei, if the destruction of the organisms is determined bj the 
eombmed action of the therapeutic ag( iit ind the immune bodies, it does not 
ioliow that the earlioi the injection the beffir the chance for cure The im 
muiie bodies are more lihelj to be present and effectiie m the later stages of 
the disease Furthermore, if the tlieiapiutic agmt acts bv stimulating the 
mobilization of immune bodies nthir llnii b\ acting directh on the bscteiia 
the injection should be made uhen the mobilization of immune bodies is 
most likelj to take place and be elfectnc This maj not alnass be in the 
early stages of the disease 

Raiziss, Seserac, md MoetsclP found that animals infected avith staphvl 
ococeus died befoie the contiols «hen the djestuff was injected from one to 
three hours aftei infection but that beneficial results were obtained if the 
injection was delajed for foitj eight to sesentytwo horns Thej suggest 
that the beneficial eftect of the late injection mai haic been due to the ae 
tion of the dyestuff on the host resulting in a mobilization of the immune 
bodies irhen these ivere more eHectiae than m the eirli stages of the infec 
tion 

From the Bacteriological Z^boratatlc States CoHeg-e of ‘VTashington. 

, tAMed bi a Grant from the Committee on Scientific Research of the Amerkan Mo Heal 
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KoceUed for publication Juh I*" 30'*^ 
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A second explanation of the lesults obtained by Kaiziss, Severac, and 
Moetsch, and one that appeals to us to harmonize better with what we knou 
of the action of dyestuffs on the body and on bacteiia, is that the dje m 
toleiated dose has ueak antiseptic action on the bacteiia It alone in the 
eaily stages of the infection is insuflScient to destioy the oigamsms But 
that aftei the infection has piogiessed foi some time and mobilization of 
immune bodies has occuired as the result of the mfection the combmed ac 
tion of the djm and immune bodies is sufficient to check the infection 

If this IS tiue then ue have an explanation of the dneigeut results ob- 
tained both cbnicallj and exiieiimentally Thus we can state that dye ther- 
apy m septicemia appeals to be beneficial m those patients ivho toleiate the 
dj^e well if it IS injected aftei the mobilization of immune bodies has begun 
If theie aie no immune bodies the infection may not be mateiially cheeked 
If theie aie sufficient immune bodies the patient will recovei without the 
dA e If the patient is paitienlailv susceptible to the djm the injection maj 
be disastious Undei such eii enmstanees ivhen to inject becomes a serious 
pi oblem 

The question of uhethei the dves m the blood stream act as an antisep- 
tic or on the host is voithy of fiiithei discussion and expeiimentatiou The 
evidence is not altogethei concliisne The clinical evidence, which is evi- 
dence obtained without adequate contiols, is conflicting as to the value of 
the dyes intiavenouslj , and lioiv thej’’ act on the bacteria Expeiimental 
voik on laboratoiy animals although piopeiH coiiti oiled is likewise con- 
fusing The effect of the d^es on the bacteiiostatic action ot the blood, while 
attendant Avith moie difScidties than appeal on the suiface is more leadily 
and aecuiatelv deteimined than the therapeutic value 

Evidence eonceiuiug the effect on the bacteiiostatic action of the blood 
of Avell-toleiated doses of aciiflaAune is not favoiable Spencer^ failed to de- 
tect any bacteiicidal action in labbit blood follovmg injection of a tolerated 
dose Burke and Newton® found no incicase in the bacteriostatic action of 
labbit blood foi staphylococcus following the injection of 11 mg per kilo of 
bodj' Aveight Melenei’' and Zau* detected some bacteriostatic action foi 
streptococcus aftei the injection of 25 mg per kilo No effect was noted fol- 
lowing the injection of nonlethal doses of aciiflavine Aftei the injection of 
12 5 mg pel kilo the kidney tissue and after 25 mg pei kilo both kidney 
and liver tissue inlubited streptococcus 

It IS obmous that if an antiseptic in amounts toleiated by the aAeiage 
individual inci eases the bacteriostatic action of the blood, that antiseptic has 
Iheiapeutic value There still remains the necessity of detei mining undei 
vhat conditions it should be used If used undei any and all conditions of 
septicemia conflicting results aviH be obtained Since the lesults obtained 
vitli neutral aeiifiavine are conflicting it seems advisable to im'estigate fnr- 
thei the effect of intraAenous injections of this dye on the bacteriostatic 
action of the blood The folloiiing experiments iveie designed with that 
object in mcav 

Expciimeni i — To deteimiiie the bacteiiostatic action of rabbit blood 
following the iPtraA enous injection of neutral acriflaA’ine 
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One jJtr cent ntutial solutions ntie ixeslily piepaieti m phjs 

lologic sodmiu cliloiidCj lu 3 pei cent sodium bicaibointe, ind m buffered 
distilled A\nter Amounts of each from 15 to 35 lu^ pei 1 do Mere injected 
mtra\cnoush lu rabbits leu to fifteen minutes latei blood uas diaivui from 
the heart This blood Mas added m 'iraoiints from 5 to 40 diops, to tubes 
eoiitaimug 10 cc of 2 ptr eont agai The igai ins poured into the half of 
a Petri dish The othei hnU of the Pelii dish contained dee fiee blood agar 
Strolwcs of Stapin locoGcus albus and Bacterium coli uere made across both 
hahes of the dish The lesidts arc gnen in Table I The e’cpeiimont eras 
repeated three tunes uith companble results Theie uas a eerj definite 
bacteriostatic action in the blood of rabbits lecenmg 35 mg per kdo of 
neutral aciifla\me This action uas demonstiated toi Stapln locoecus albus 
but not for Baetcruun coh Jhieleuum coli gieu on both hahes of the dish 
but Staplu locQceus albus guu onh on the d%e free blood agai Fnc drops 
of blood from a labbit recening 35 mg per kdo in 10 c c of agar udiibited 
growth of Staphylococcus albus Forti drops of blood fiom a labbit icceia 
mg 30 mg pci hdo delaecd grouth of the organisms for fiee da\s but did 
not ontueh iiiliibit it Tuente drops delaeod grouth for three davs The 
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Results or Et^EPIME^T I to DETErurvE thf Bvcteriostvtic Vctios or R^narT Bmk)d 
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Buffered disiilled water dye solution 
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mmimmn amount of dye that will ineiease the bdcteriostatic action of the 
blood itmains to be detei mined Whether this amount can be toleiated by 
man is not definitely luionn Clinical leiioits indicate that it can In this 
connection it should be noted that the baeteiiostatie action of the acriflavine- 
contcimiug blood nas demoustiated m the pieseuce of agar Agai greatly 
reduces the action of the dye and also of the blood Dyes aie more effective 
in a licxuid medium It is difiScult to detect a slightly increased bacterio- 
static action in aciiflaviue-containiiig blood Smee blood is not transparent 
counting the oiganisms must be done The factors of dormancy and in- 
ci eased tolerance of the organisms for the dye interfere with the detection 
of shght bacteiiostasis by counting methods Burke and Newton tried this 
method with gentian violet with unsatisfactory results^ Stroking the sur- 
face of heat-coagulated acrifla'v ine-containiiig blood is also unsatisfactory as 
the heat affects the natural antibodies We tried this method and found that 
Staphydoeoccus albus failed to giou on the surface of blood heated to 60° C 
for one hour w'hen taken from a rabbit receiving 30 mg per kilo but grew 
vigorously on the blood taken from a rabbit receiving 20 mg per kilo The 
organisms were inhibited but not kiUed Growth occur red on blood from a 
control rabbit Certain factors, such as growth lag and acquired tolerance 
for the dym, interfere with the determination of slightly increased bacterio- 
static action 111 whole blood Since v\e demonstrated increased bacteriostatic 
action in the blood of rabbits in agai and in heat-coagulated blood following 
the injection of 30 mg per kilo, it is safe to assume that the injection of 
smallei amounts of dye wiU increase the bacteriostatic action of the blood 
in the normal labbit for Staphylococcus auieus Since this increased action 
IS v’’eiy^ temporary, all we can hope foi is to shock the bacterial cells suffi- 
ciently to enable the bodv^ defenses to destroy them The evudence bearing 
on whether this actually^ occurs, or under what conditions it occurs, is con- 
tiicting The dye as applied clinicallv apparently turns the tide in favor of 
the patient in some cases and agauist him in others Many factors affect the 
result These are largely ignored 

The experiment does not demonstiate baeteiicidal action m the dye-blood 
agai The Staphylococcus albus organisms were inhibited but not killed A 
loop drawui along the stroke on the dy^e-blood agar was stroked on fresh 
agar Vigorous growdh resulted Five cubic centimeters of blood drawn 
from the heart of a rabbit ten minutes after the injection of 30 mg per kilo 
of neutial acriflavune in buffered distilled water was inoculated with 05 cc 
of a suspension of Staphylococcus albus The mixtui e was incubated twentv - 
four hours Transfer to agar slants lesulted in vigorous growth Appai- 
ently the blood of labbits does not become bacteiicidal following the injec- 
tion of that amount of neutral aeriflavine 

In the previous experiment tests of the bacteriostatic and bactericidal 
action wei e made on blood drawn from the heart within a few minutes after 
the inyeetion of the dv e The cxpeiiment demonstrated bacteriostatic but 
not bactericidal action The following two experiments were designed to de- 
termine whether there is an increase in bactericidal action in the body of a 
normal rabbit following the injection of a large dose of neutral aeriflavine 
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In jbxpcrimeut 2 the inbbit uis billed shortlj after the injection of the dye 
to insure the dj o remaining in the blood stream Dj es ai e excreted in a fen 
hours In IlNperimeiit 3 the rabbit iias not billed for tnentj four hours In 
this rabbit the organisms neie exposed to the dje in the blood stream for 
oulj a short time Lxperiment 4 nas designed to deteimme whether the dje 
had sufficient effect on the cocci to delaj the infection and retard death 
Sufficient experimental evidence has been presented lecentlj to suggest that 
the injection of the dje might hasten death 

Experiment 2 — ^To deteimme vvhether Staphjloccus aureus will be de 
stroj ed in the bodj of a rabbit I died immtdiateh after the injection of a 
large dose of neutral acrifiaviiic 

Two labbits wcic injected iiiti iveiiouslj with 2 cc of a tnentj four 
hour suspension of Staphj lococeiis aurtus Ten nimutes later 1 rabbit was 
biUed and placed in the incubatoi foi tivcntj four hours The seeond rabbit 
received 35 mg per 1 do of neutral acriflavinc in buffeied phjsiologie sodium 
chloride Ten minutes Inter this rabbit uas billed lud iiieiibated for twenty 
four hours Both lubbits ueri autopsicd and cultures made from bidnej 
and liver vveie incubatid Luxmnut cultiiies of Staphj lococeus aureus re 
suited The cxpirimcnt faded to demonstrate anj bacteiicidal action in the 
bodj of the rabbit riotiving the dve Since the noimal defensive mechanism 
is largelj reduced at death it stciiicd advisable to test for baoterieidal action 
in the living rabbit 

Experiment 3 — To determine vvhether Staphj lococcus auieus vviU be de 
stroj cd in the bodj of a normal rabbit following the administration of a 
large dose of neutral acriflavme 

Two rabbits were injected intravenouslj with 2 cc of a suspension of 
Staphj locoecus aureus rwentv minutes later one of these labbits received 
35 mg pel kilo of neutral acriflavinc iii buffered distilled water Twenty 
four hours later both rabbits were billed and cultures made from liver, 
spleen, and bidnev Staphj locoecus aureus was recovered in all oases The 
experiment faded to demonstrate anv bactericidal action in the rabbit receiv 
ing the dje It also filled to dcmonstiate that the cocci were sufficiently 
injured bj the exposure to the dje during its short period of circulation in 
the blood stream to enable the mtural defensive mechanism to destroj them 
in twenty four hours It should be noted tint 2 c c of a suspension of a 
twentv four hour culture is a heavy dose The result might have been dif 
ferent if a smaller dose had been given 

Since our previous experiments had demonstrated in increase in the 
bacteriostatic action of labbit blood following the injection of 35 mg per 
bilo of neutral acriflavinc, it seemed dtsinble to determine whether this ac 
tion was sufficient to check i staphylococcus infection 

Experiment d — To determine whether the bacteriostatic action of neu 
tral acriflavinc in the blood of i rabbit is sufficient to check an infection 
with Staphylococcus aureus 

Three rabbits were injected intravenously with 2 c c of i heavy snspen 
Sion of a virulent culture of Staphy-locoecus aureus Twenty four hours 
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latei dll the labbits showed &e^e^e sj- mptoms and to the same degiec At 
this time labbit No 1 was given 35 mg pei kilo ot neiitial aciiflavine in but- 
ieied physiologic sodium chloiide Theie was inaiked impioiemeut in two 
and a half horns aftei the injection of the dye and in foui houis the animal 
was bieathmg normally and eating giass The animal died six days attti 
the injection of the dye Tlicie w'eie typical staphylococciij lesions in kid- 
uey% Inei, and lieait Eabbit No 2 was gneu 4 injections of the same dye 
solution of 9 mg pei kilo at six-hoiii iiiteiials This labbit lecened appiox- 
imately' the same amount ot dye per kilo as labbit No 1 but in multiple 
doses The object was to deteimine w'hethei multiple doses wmuld piove as 
eftective as one laige dose Bacteiiostatic action in the blood has iieyei been 
demoustiated following the injection of 9 mg jiei kilo Ajipi oximately^ this 
amount has been used clinically This labbit did not show' the maiked im- 
piovenieut of labbit No 1 and died thice days aftei the dye injections weie 
begun Staphylococcus auieiis wms leeoieied tioni the oigaus Eabbit No 3 
seived as a contiol It died within tw enty -foiii hours aftei labbits Nos 1 
and 2 began iccening dye injections Numeioiis othei controls indicated 
that death w as to be expected at this time 

The lesiilts obtained indicate that undei ceitam conditions Staphylococ- 
cus auieus infections in rabbits can be checked by the intravenous injections 
of neutial aciiflayine Appaiently one large dose is more effective than the 
same amount of the dye in multiple doses Oui labbits died, but it should 
be noted that the pi ogress of tlie infection yvas cheeked even though the dos- 
age of oiganisms was exccssne It is possible that the animals may have 
been completely' protected fioni smaller doses JIass action is an important 
faetoi and one frequently oyeilookcd in expeiiinental yroik As demon- 
strated by' Kolmer, Schambcig, and Eaiziss a ccitain amount of disinfectant 
yvill lead to sterilization of the blood of an animal when inoculated with a 
restiicted numbei of paiasites but will not do so w’hen the number of para- 
sites IS greatly' inci eased ° 

DISCUSSION 

The yalue of neutial aciiflavine in septicemia has lecently been ques- 
tioned by' Meleney and Zau * They made extensive and ivell-controlled in- 
\estigatiou into the effect of neutral aciiflayine on the blood cells, tissues, 
and on the bacteriostatic action of the blood They failed to find an increase 
in the bacteiiostatic action of the blood for stieptocoeci foUoyving the injec- 
tion of nonlethal doses of aciiflayine Theie yias bacteiiostatic action in 
some cases following the injection of 25 mg pei kilo The injection of non- 
lethal doses ui labbits suffering with hemolytic stieptococcus infections 
hastened death They conclude that in so fai as hemolytic streptococcus 
infections arc concerned neutial aciiflayine is not a legitimate mtravenous 
medicament 

Our lesiilts differ fiom those of Meleney and Zau in two important 
respects Our normal labbits yvithstood much larger amounts of .neutral 
acnflavine "We do not know whether this yvas due to a different method of 
preparing the dye solution or to a diffeieiit make of die Tins suggests 
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that either the uiethoil oi pieiiiiiatioii of the dje solution or the methods of 
manufacture arc not sufhcientlj standnidized to inoduce the best results 
Some of the couflictiug icpoits eau he accounted foi on this basis Secondlj, 
the injection of the dje iii oui lahhits suffeiiu„ uitli an infection did not 
hasten death but prolonged life Oiii labbits ueie sulleiing uith a staphjlo 
coccus infection and those ol tlelciiei and /an nith a heuioljtio strepto 
coccus infection 

It IS eeident that the t\pciimintil uoil on ueutial aciiflaeiue so fai 
described is too limited and eonflieting to scree us a basis foi adequatel} 
estimating the dosage and laltie ol the die foi iiitiaienoiis therapj The 
nature of the couflictiug eilieiimeiit d tiideiiee has been presented bj iggerth 
and need not be lepcatcd here 

Cluneal repoi ts iiidieate that in som< hopeless eases the injection of the 
dec appaienth funis the tide in fuioi of the patient and at other times 
agamst him c should not cs.pect fueoruble lesults in all cases Patients 
apparentl} i in in toleianec foi the djes As oni 1 nouledoC increases ive 
maj be able to select nith cater cerlainti those cases in which intritenous 
dje therapj is indicated As Uaiizlicl has pointed out there is danger as 
sooiated tnth alt intraecnous luedioation ' But m hopeless casts this danger 
maj be a legitimate nsh 

All we should hope foi oi e\pect in the use ol neutial aenflatme in the 
treatment of scptioemia is a slight shoe! or cheek to the insading oiganisms 
The dje cannot bo used in sufiicient strength to kill the oi„iiiisiu The brief 
exposure to the diluted dje mas thetk them The bodj must do the rest 
So manj factors me opeiating that we should e\pect taiiable and some 
times disastrous results Some of the fictois aic subject to control and can 
bo eliminated It is tlio function of the experimcntei to determine what 
these aic and to eliminate them A pnitinl list of the iniants which affect 
the results and desene consideiation aic tjpe of organism number of or 
gamsms, sanation in sirulence sanation in resistaiieo of hos to dj’e and to 
the organisms, resistance of the oiganisms to the dse, hsdrogen ion eoncen 
tration of the solution sanation in the manufacture of tlie dse and in the 
preparation of the dje solution and in its application The fi pc of miection 
IS important Success is less certain in those cases in si Inch tlieie are local 
abscesses dischaiging fiesh shosscis of oiganisms into the blood stieam It 
IS thus seen that vaiiations in the host in the parasite and in the dje solu 
tion deserse consideration before the silne of neutral acnfiasine as -in intra 
senous antiseptic can he properly determined Furthermore sse seuture the 
opinion that progress in intiasenoiis fhenpr mil be nioie rapid uhen more at 
tention is paid to combining a number of compatible agents, each slightly aiding 
the patient and reducing shock rather than as is done at piesent, dependmg 
on the injection of a single agent The addition of glucose maj be beneficial 
The dyes are not perfect blood antiseptics but they are serviceable and 
offer the best treatment available under some conditions, and their use is 
justified until something better replaces them At present if is impossible to 
state which of the antiseptic dies will give the best results under a given set 
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of conditions Some of oui expeiiments, to be pubbsbed, indicate that gentian 
violet, although more toxic, should in general prove more effective than 
aeriflavine 


CONCLUSIONS 

1 The intiavenous injection of 30 mg per kilo of neutial aeriflavine m 
the normal rabbit causes an inciease in the bacteriostatic action of the blood 
for Staphylococcus albus No inci eased action foi Bacteiium coli was demon- 
strated The minimum dose that will bring about an inci eased bacteriostatic 
action was not deteimmed The technic used by us failed to mdicate an in- 
crease in the bacteriostatic action of the blood following the injection of less 
than 30 mg per kilo 

2 The intiavenous injection of 35 mg pei kilo does not cause the blood 
to become bactericidal for Staphylococcus aureus 

3 The intiavenous injection of an excessive dose of neutral aeriflavine 
does not always hasten the death of a rabbit with a fatal infection of Staphyl- 
ococcus aureus It will in some eases delay death 

4 The clinical and experimental evidence as to the value of aeriflavine 
in septicemia is very conflicting The faetois affecting the value of the dye 
are given in the discussion 
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A STUDY OF ERlTHROCiTL DDVJECTERS IN THE NEWBORN* 


By IIerdert Silmutte Richmond, Virginia 


OEVERAL obsei\crs’ ^ * lin\c piiblisUed reports on the mean diameter 
^ and the ■\aiinbiht\ of tlie on throc\ tes of the normal adult, as -well as the 
changes noted in the size of the red cells m the %aiious anemias These re 
ports naturally led to the question as to uhether oi not the red corpuscles of 
the normal ncuborn child differed in size and \aiiabilitj from the figures 
determined for the normal adult 

For this purpose onh the ep\thioc\tes of normal, healthy babies were 
measured The blood u as obtained as soon as possible after the time of birth 
and m no case after forty eight hours The aaerage age of the babies in the 



FJg 1 — Diagram sho^\Ing micrometer eje piece in position to measure the red cells 

senes iras entj fi-\ e hours The 30 cases m the group represent both males 
and females, no attention uas gi\eji the sexes of the subjects in the studj 
Blood slides uere made by the tuo slide method since it is easily possi 
hie in this wa\ to get smears which are thin enough to separate the cells and 
at the same time a^old the distortion due to too great spreading Only those 
cells which retained their natural round or o'vai shape iveie measured, those 
distorted or ruptuied bv mechanical means as well as those yhich were o\er 
lapping, -nere passed o-ver The diameters of the eothrocyteb i\ere measured 
bj means of an oil immersion objective togcthei vith an 8x micrometer eve 
piece standardized Mith a Le\^ Neubaucr counting chambei Fig 1 shovs 
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tlie metliod of determining the diameters of some repiesentative cells The 
diametei-s of 200 cells ivere measured m each case, gmng a total of 6,000 cells 
for the series The mean diametei of 200 cells measured in each case was 
taken as the aierage diametei of the eiythiocytes of that paiticulai babj 
The following fonnula nas uorked out and used to calculate the mean 
diameter in each case 


Mean Diametei 


N + N' + N" + 


D X N -r D' X N' + D" X N" + 
u here D = a certain diameter, f oi mstance, 5 6/; 

N = the number of cells of that diameter, i e , 9 
D' = another diametei, for instance, 6 4 /i 
N' = the number of cells of that diametei, i e , 17 


At the same time that the mean diameteis were determined, it uas de- 
cided to make a red blood count 'and a hemoglobin estimation on each case 


No of 



Range of Mean Diameters 


Hi, 2 — Chart showing the dlstiibutlon of 30 mean diameters between 7 17 and 7 36 micra 

and so to calculate the aieiage coloi index of the blood of the newboin child 
Foi this puipose, the Newcomei hemoglobinometer, approximately accurate 
to 1 pel cent, was used 

Of the 30 cases, the mean diameters ranged from 7 17 to 7 96 micra, ivith 
an average mean diameter for the whole series of ( 45 Fig 2 is a graph 
showing the distribution of the mean diameters betv een the abot e extremes 
The greatest number of mean diameters are massed so as to form a peak very 
near the aieiage diameter of the whole gioup Of the 6,000 cells measured, 
17 were 4 0 /t in diameter, 47 v ere 4 8 /t, 169 v ere 5 6 fi, 632 were 6 4 /«, 
2400 wcie 12 fi 2391 were 8 0 /r, 261 were 8 8 /i, 74 were 9 6 /£, and 9 veie 
10 4/; The curve plotted using the number of cells measured and their diam- 
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etera (Pig 3) is tjpicsl in tbnt bj far the gieatcst numbei of cells foim a 
sharp peak bUn cea 7 2 and 8 0 /i, as near!} as it is possible to ascertain with 
a nucrometci ocular The largest cells measured m me 10 4 m diameter, 
Chile the smallest ueic 4 0 p Tlic difference in size between the largest cell 
and the smallest in each ease — the laiiabiUti — ranged betneen 3 2 and 6 4 /c 
Ihe aitrago laiiabiliti of the JO cases nas 4S8 /t 

The follocing gues, in addition to the figures abose, the different blood 
elements detenumed along with the mean diameter and the lariahiliti of tJie 
cells 

umbel of babies studied 30 
Minnbor ot er\ tin oca Its nicusiirtd 6 000 



Pic 3— Composite chart ot reil cell dlametera of 30 hmlcs 6000 cells measui^ed chort 
redMcod to scale ct 00 celts N I> =mt.an dlamet r 

Age of babies, from foui to fort} eight hours, average age, twent} fite 
hours 

ilean diameters, from 7 17 to 7 96 jt aveiage mean diameter, 7 45 ;i 

Variability, t rom 3 2 to 64 p, a\ crage a ariabilif} , 4 88 i*. 

Red blood counts, from 3,280 000 to 5 700,000, aaeiage rod blood count 
4 519,000 

Hemoglobin, from 71 to 110 per cent average hemoglobin, 92 9 per cent 
(average of 20) 

Color index, from 0 86 to 1 16, average color index, 1 02 

As the color index is usually High when the size of the cells is increased 
as in pernicious anemia, and low when the mean diameter is decreased as in 
secondary anemia, it was thought that the two figures nould parallel each 
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otbei in the case of the babies studied In a general way this was so in the 
individual cases, and the aAeiages foi the gioup showed this coiielation verj' 
well The mean diametei at 7 45 mieia and the coloi index at 1 02 for normal 
nenbom babies lan parallel to but soinenbat higbei than the coriesponding 
figmes of 7 2P ^ and 100 for the noimal adult In fact, 7 21 7 45 = 
1 00 1 02 IS a faiily tiue pioportion 

Fig 4 IS included as a typical chart of the diametei s and the vanability 
of the red coriiuscles of a noimal babj 



Fig 4 — Chart of red cpU cliaincteii of a tjpical case MD — 7 38 mlcra Varlabllitj — o6 
mlcra R.B C — 4 250 000 Hb S6 percent IS hours old 200 cells measured 


Both the diameteis of the ei^tbioejdes themselves and the degiee with 
vliieh thej \arj in size is tert constant, and m these respects the red blood 
cells of the noimal netvboni child exhibit the same remaikable constancy as 
do those of the adult 
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NOTE ON SAGCHAEOAn CES JIALI DUCLAUAI IbOEATED EEOM A 
TIIEOAT CULTURE' 


RvoiitL J lIoif'snDT Bii D I) fc)c , Seattle, Wash t 


T he e\jstuice ol uiLjubiaiics in the tlnoits ot poisons, other than those 
cuused b\ the diphtheiia or^jiuibins has fiequentl 3 been obsened Thej 
\arj in coloi, coiisistciicj , and persistence Oidium albicans is often found 
to bo the cause of such intiiibranes 

Grosor’ (191G) eultmed sesenteen \aiieties fiom diphtheria enses and 
diphthciia contacts but named none of them 

Ruth, aged tiiehi, a hciithi child, shouing no temperature or other 
sjraptoiiis, developed a persistent uhite flal j membrane on the left tonsil 
The case uas diagnosed fiom the t\pe of membrane, and on microscopic ex 
animation, as Oiduim albicans 'Ihe organism, uhcu cultured on glucose 
“"I'L greu abundanth in a moist nised colon}, while on agar agar the 
grouth Mas sIom and scant In broth a sediment was first formed Mhich was 
followed b} the formation of a light, floating scum and “ring” on the side 
of the tubes As the cultures aged the inig in some instances, reached the 
top of the tube, gi'ing the tube the appearance of being etched 

It fermented glucose brotli with the formation of gas and aeid, and gljo 
erin broth, uitli acid It did not ferment lactose, sucrose, maltose, inulm, or 
saliom broths On potato it formed a moist grow tli m hich, after seventy two 
hours, extended to the sides of the test tubes opposite the slant No change 
Mas formed in milk A scant} gronth along the line of puncture Mas seen 
in gelatin These cultural reactions agice with the organism tMO described 
by Grover 

The }east cells in }ouug cultures were C mioions in length and 3 mi 
crons in width The} showed little vacuolation when young but became 
highl} vacuolated at the end of fort} eight hours On sohd medium and in 
the sedimentar} deposit of old liquid medium the} formed a septate m}ce 
hum of from 3 to 11 cells Each cell was from 1 to V/_ times the length of a 
parent }east cell At this point it might well be mistaken for an Oidmm 
albicans 

The cells germinated by budding After seventv two houis at 20“ 0 
asoospores are formed in the cells in the scum and on the sides of the glucose 
broth tubes During sporulation the c}toplasm becomes highl} vacuolated 
Regularl} 16 basopbile granules appeared and were most frequently placed 
around the edge of the cell These arranged themselves m groups of eight 
at the ends of the cell befoie the formation of the two ascospores No more 
than two ascospores w ere observed The spoies were surrounded by a single 

RoceKeil for publicntlon June 192 
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membrane No tiace of copulation ivas seen, but the legular ariangement 
of the basopbile gianules might indicate rudimentaij sexual phenomena 
The ascospore geimmated m a smgle diiection 

The thermal death point ivas 55° C The oiganism was not pathogenic 
to guinea pigs 

This yeast agrees in deseiiption with that isolated by Kajser- fiom 
cider, Saccliai omyces mah Duclauxi He found it imparted the bouquet to 
the solution 

Sacchai omyccs malt Duclauxi resembles Oidium albicans in moiphologi 
during its yeast-like form, and might be mistaken tor it on microscopic ex- 
amination It differs from it m that it grows more abundantlj on ordman 
culture media and ferments glucose ivith the formation of gas and acid and 
gljceim, with acid The type of membrane formed on the throat by 8ac- 
cJiaromyces mah Duclauxi was simdar in appearance to that foimed by Oidmm 
albicans, but the patient from whom it w'as isolated showed no temperature 
01 othei s\mptoms 
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LABORATORY METHODS 

THC jUjUATION OF BRIQOb MtlHOD FOB THE COLOKIMETKIC 
DETEI?JII\ATIO\ OP PUObPHOKUE‘ 

B\ UtLLN B Besni-tt, BA New Uue-n, Oonn 


'^HL tolorimttiie deteimmuttoii ot buiall auiuuutb ol pliosplioi us aceoiding 
J- to Bell aud Doisj,* as modiEid bj Biiggs, has been widelj aud success 
fullj used for the detormiiiation of pliosplioius m blood The pimtiple of the 
method depends upon the lormation of phosphoiuoB bdatt which is leduced bj 
hjdroqumoue to gito a blue color propoitional to the amount of phosphorus 
present AVheu this method is applied to phjsiologie mateiial other than 
blood, such as food, uinie and teces, the accuracj of the method is still open 
to m\ cstigatiou The present studj is an attempt to evaluate the optimal con 
ditions of the concentration of reagents, the sulphuric acid concentration, and 
the salt concentration upon the i eduction of phosphomolj bdate bj hjdro 
quinone, as measuied bj the blue color developed 

E\PLmMLMAt. 

The prOeedme foi eoloi doveiopiueut recommended bj Briggs in his blood 
method* has been designated the ‘standaid” procedure with which our sub 
sequent detcrmuiatious have been eompaied All the crpeiiments were con 
ducted upon standaid solutions of monopotassium phosphate The usual 
sodium molybdate, hjdioquiuono, and sodium sulphite reagents were used 
The rate of color production under “standaid” conditions is expressed in 
per cent of that dev eloped in tw ent} four hours (Fig 1) The data show that 
at thirty minutes the color developed is within 5 per cent of that obtained 
at the end of an hour aud that a five minute difference in the time of readmg 
causes only a 1 per cent orroi At one hour and subsequentlj, the rate ot 
change is so slow that hourh diffei euces in time do not matter In fi om one 
to five hours 90 pei cent of the color value developed in twenty four hoiii-s is 

obtained 

THE CONCE!,THATIOV OP REAGENTS 

The effect of developing the color in a moie dilute solution than that 
specified under the “standaid” pioeedurc upon the proportionality of phos 
phorus has been determined The limits of the amount of phosphorus which 
the method can handle liav e not been adequately defined in the literature At 
least 0 2 mg per cent of phosphorus must be present in order to obtain a color 
deep enough to lead in the colorimeter The color obtained with a phos 
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phorus content abo\e 2 0 mg pei cent is too deep to lead accuiatelj’^ witbout 
dilution The limits of iiroportionalitj of the color with the phosphoius con- 
tent iieie detei mined with ^aiious final ^olumes at fort}' minutes The 
amount of leageuts weie constant thioughout Table I expi esses the amount 
of phosphoius in each solution calculated fiom the intensity of color lelatne 
to that of the others in the same series Solutions which had a gieatei phos- 
phorus content tlian 2 0 mg pei cent weie diluted just befoie being lead 
This table shons that piopoitionalit} is maintained fiom 0 2 mg to 3 0 mg 
pel eent undei “standaid” eonditions (Column 1) \Yith two and a half 
times the “standaid” Aolume, propoitionality is kept fiom 0 2 mg pei cent 
to 2 0 mg pel eent (Column 2 ) In fi^e times the volume piopoitionaliti 
IS maintained from 0 2 mg to 1 2 mg pei cent (Column 3), while it is main- 
tained fiom 0 2 mg to 0 5 mg pei eent in ten times the lolume As piopor- 
tionality is maintained nithin tliese defined limits, it is obiious that the late 



ric 1 


of coloi development with diffeient phosphorus concentiations is the same 
under the same conditions of leagents Dilution aftei the coloi has been 
developed does not altei propoitionabtj 

Because propoitionalitv is maintained in the same dilution it cannot be 
assumed that the same amount of coloi is obtained with diffeient concen 
tiations of leagents When the final volume, at tJie time of the addition of 
the leagents, is gieattr than two ami a half times the ‘ standaid” volume, 
less coloi develops AVhen the leagents aie diluted to five and ten times 
file “standaid” concentiations 85 and 70 pei cent lespectivelv, of the “stand 
ird” coloi IS obtained as a maMinum This is showm in Pig 2 vvheie the inilli- 
giams pel cent of phosphoius piesent aie plotted against the pei cent of theoretic 
color obtained undei “standaid’ conditions, calculated fiom comparison 
with 10 mg pel cent of phosphorus at foitv minutes Twice the “standard” 
concentiation of the leageiits, i c one-half the volume does not increase the 
amount oi the late obtained up to two boms When the leagents are pies 
ent in concentiations thiee and four times that of the “standard” the color 
and rate are not mci eased but an undcsiiable greenish tinge is piesent which 


COLOt!iMFTi!i( m-TuniiN \TI0\ OF I iiOsriionU'; 


Tujle I 


LlUlTS Oi pKOrORTlON VUT\ O? PlIOSPnOMjfi IN HCLVTION TO iDlLTJTlON Or UCAQENTS 


20 CC. roL 
RECOVERED 

MO PER CENT 

25 cc \OL, 
RECO^XrED 

MQ PER CENT 

jO c \ol. 
RECOVEPED 

MO PER CENT 

100 cc VOL. 
RECOVERED 

MG PER CENT 

P CONC 
PRESENT 
lia PER CENT 

0 21 

0 20 

0 21 

0 20 

0 20 

0 80 


0 32 

0 31 

0 30 

0 37 

0 30 

0 30 

040* 

0 40 

0 50 


Ov/1 

048 

0 50 

0 58 


OGl 

0 53 

0 00 

0 70 


0 70 

0 52 

0 70 

0 78 

oso 

0 80 

0 51 

0 80 

0 93 




0 90 

100 


100 


100 

120 

120 

1 20 


120 

140 


120 


140 

ICO* 

100 

120 


I 60 

180 


120 


180 

20 

1 9S 

1 20 


2 00 


2 00 



2 20 

2 30 




2 40 





2 GO 

2 70 




2 80 

2 00 




3 00 

2 70 




3 20 





3 40 





3 60 

2 50 




3 80 





4 00 


StnndarO 


mterfeies wiJli comparison Hence, the eoncentratwn of leagents should be 
the same in the standard lud in the unknown, and for optimal eonditions 
should approach the ‘standard ’ conceutiation This erior introduced bj 
variations of conditions has been lecogmzcd bj Bell and Doisj,* Stanford 
and Wheatlej,* and bj Fiske and Subbaiow 

The effect of changing the concentiation of each reagent upon the color 
deielopment was determined when the other leagents and the final acidity 
were maintained under “standard ’ conditions It was found that the limits 
of the reagents at a final acid concentration of 0 nx are as follows molyb 
date, 0 5 to 10 per cent (10 to 20 cc of 5 per cent ammonium molybdate 
"olution) , In dioquinone, 0 05 to 0 25 pei cent oi more (5 to 10 cc of 0 5 
per cent by droqiunonc in 100 c c ) sulphite 0 2 to 2 0 per cent (1 to 10 c c 
of 20 per cent sodium sulphite solution in 100 cc ) In agreement with Koe 
Irish, and Boyd” it was found that the molybdate reagent itself is reduced 
above the given limit Eveess sulphite prevents reduction of the phospho 
molybdate 


THn suLPimmc acid concentration 

The effect of acid upon the coloi pioduction was determined when the 
concentration of reagents was kept as defined under ‘ standard” conditions 
The results obtained when the final acidity was varied from 0 05 tq to 1 0 
til arc shown in Pig 3 The maximum stable color is observ ed in acid con 
centrations of 0 05 m. to 0 50 tfi. m from one to three hours A final acid 
concentration of 0 25 ni, which gives a stable color in from fifteen minutes to 
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tuenty-four Iiouis and winch is the midpoint of this acid laiige, is, therefore, 
a safe acid conceutiation to use for a standard This agiees with the con- 
clusion of Stanfoid and Wheatlej'* and Martland and Robison’’ 

THE SALT CONCENTRATION 

The influence of salt upon color development is dependent upon the 
acidity, the concentration of leagents, and then pioportion to each othei 
in the final i olnme of the mixtui e An mvestigatiou into the question could 
be indefinitely broad in its scope An attempt has been made to determme 
the effect of some of the common salts which are formed on neutializmg the 
ash of phvsiologic material 



The eftect of salts upon the amount of coloi developed has been de- 
tei mined undei “standard” conditions These solutions were compaied 
to a similar salt-free standard made up at the same time The molaiity of 
the salts has been defined in terras of their concentiation in the coloied 
solution The salts studied in concentrations of from 0 2 to 10 Tfi. weie 
sodium chloride, potassiiuii chloiide, sodium nitiate, ammonium nitrate, 
magnesium iiitiate and sodium sulphate The salt elieets aie small The 
concentiation vhere the salt effect is fiist noted differs foi the various 
salts studied The mono-mono salts (sodium chloride, potassium chloride, 
sodium iiitiate, and ammonium nitiate) do not influence the color up 
to 0 6 TTl at thirtv minutes Sodium sulphate elieets the color at 0 3 Tfi, 
and magnesium nitrate at 0 2 TH. Several viiters have recognized that salts 
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mterlere witli tlie coloi production ’ “ • In general, tlie effect is to increase 
the color at fiist and later to dimmish it For practical purposes it can be 
said that iihen salts of uiiknonn tipes and amounts are present it is best to 
compare the colors for from fortj fire minutes to one hour All the errors 
will not be aioided in this war, but when the reagents are present in pro 
portions and amounts described under the “standard” procedure, the prob 
able error mnj be assumed to be plus or mmus 5 pei cent 

When the solutions ire diluted tlie times the “standard,” no aug 
mentation of the color tal es place during the earl} stages of color dei elop 
ment There is a general retarding effect in some cases amounting to 70 
per cent in fifteen minutes, which is marl ed cien at low salt concentrations 
This does not affect the amount of tolor dei eloped latei for in nearlj all 
cases normal i allies nio obtained in thiee boms Hence, dilution of reagents 
should be aioided 



In order to aseertaiii the magnitude of eiror iiitiodueed hi a com 
bination of salts, a comparison between the usual grav imetrio and colon 
metric determinations was made upon urine and stools The errors are of the 
same cider of magnitude as those obtained with indnidiial salts The phos 
pbonis determined in unashed urine with five times the volume of the 
“standard” at one hour gaie errors from -35 per cent to +66 per cent In 
lat stools of low phosphorus content, when the reagents are diluted to two 
and a half times the standard” or in the “standard” volume, an average 
error of plus or minus 5 per cent is obtained 

The effect of salt concentrations when the acid is also piesent in 
larking amounts was determined in the case of sodium sulphate under 
‘standard” conditions The solutions were compared with the salt free 
standard of the same acidit;!, developed simultaneous!} In the optimal acid 
range (0 05 ta to 0 5 rp.) 0 01 HI to 0 2 iff sodium sulphate does not mterfere 
Greater salt concentration (up to 1 0 iff) causes an unstable color and de 
pending upon the conditions either augments or decreases the rate of color 
development A 35 to 160 per cent increase in the color intensitv is obtained 
with all concentrations of sodium sulphate used (0 01 to 1 0 Iff) in 0 75 Iff 
acid at all times 
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ADOPTED TECHNIC 

The above results show that the conditions defined by Biiggs for the 
deteimination of phosplioius in blood aie eoirect Hon ever, it is safei to 
change the amounts of the i eagents to 15 e c of molybdate containing 1 6 
sulphuiic acid, 15 c c of Indioquinone and 5 c c of sulphite per 100 c c final 
lolume, or, keeping the convenient lolume lelationship of Briggs, to use the 
follovmg reagents 

Table II 

A Comparison Between Grwijcetric and Colorimetric Phosphorls Determination 

OF Stool Asn 


moil P BPICGS MW 


MG PER ! 
CENT : 

AUTHOR 'S 
REAGENTS 

BRTGGS* 

PEAGENTS 

MG ERROR 

PER PER ; 

CENT CENT 

MO ERROR 

PER PER 

CENT CENT 

IB 194 

2 03 +5 

2 0 +3 

2 B 180 

1 OS +10 

1 80 +5 

3 B 190 

20 +5 

1 92 +1 

4 B 2 04 

2 OG +1 

2 0 -2 

5 B 2 2 


2 11 -4 


LOW P BRIGGS NEW 



AUTHOR 

BPIGGS^ 

*GRAV 

REAGENTS 

REAGENTS 

MG PER 

MG 

ERROR 

MG 

ERROR 

CENT 

PER 

PER 

PER 

PER 


CENT 

CENT 

CENT 

CENT 

0 39 

0 37 

-5 

0 37 

-0 

0 36 

0 36 

0 

0 36 

0 

0 38 

0 36 

-S 

0 37 

-3 

0 41 

0 38 

-7 

0 38 

-7 

0 44 

0 41 

-7 

0 42 

-4 


•The amount of phosphorus present In the aliquot taken foi the colorlmeti ic determlna 
tlon is calculated fiom the sja\imetiic \aluc 


Acid Mohjldate Reagent — 

37 5 gm of ammonium molybdate aie dissolved in 300 c c of watei 
and to this aie added 200 c c of watei containing 75 c c of con- 
centrated C P sulphuric acid 

Rydioqmnone Solution — 

0 75 gra of 111 droquinoue is dissolved in distilled watei and diluted 
to 100 cc A diop of concentiated sulphuric acid is added as a 
preservative 

Sulphite Solution — 

A 10 pel cent solution of sodium sulphite 

■When salts aie piesent, the solution to be analj^zed should he diluted if 
possible An amount of phosphoius of 0 3 to 0 5 mg should be used and the 
coloi developed in 100 c c , using 10 c c of each of Biiggs’ i eagents (or those 
giien aboie) In this wav, the piopoitionalitv of phosphorus is maintained, 
and the salt effect is diminished to a minimum Tlie colois should be com- 
pared at the end of an houi 

APPLICATION TO STOOL ISH 

This technic, which was de\ eloped toi puie salts, was tested on physio- 
logic mateiial The solution ot the ash of low phosphoius lat stools was 
de'termincd giaMmetricallj as magnesium piiophosphate. In Briggs’ blood 
technic and bv the new technic The results gnen in Table II show fair 
agreement between the giaAimetiic and coloiiinetiic methods With small 
amounts of phosphorus negatne criois up to 7 per cent lesulted with both 
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colonmctnc procedures "With a ]argei amount of pliosphoius, positive errors 
(1 to 10 per cent) lesiilted with Biiggs' icagents, but correct values (4 per 
cent) ^rere obtained nitli the ntn icngents 

SUMaiAPI 

1 BiJggrs* method foz the dcteimrnntion of phosphoius has been studied in 
respect to the folIo^^lng factors 

a The latc of coloi de\elopniejit 
b Tlio limits of pliosplioius content 
c The limits of concentrations of reagents 

d The salt c/Fects at \aiions coneenfrations singh and combined and 
in the pioscnce of canons aeul concentrations 

2 Based on this studi Bnggs leagenfs ba^e been found to gne couect 
but not optimal conditions and aUeinatne leagcnts ha^e been recommended 
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A NEW AND IiMPROVED INJLCflON APPARATUS’ 


B\ Louis Gross HD Nc\v VorK Citt 


T he studj of ■\ascular architecture and ^asculai disease pioccsses by means 
of injection has assumed so much impoitancc of late that it ■was thought 
advisable to describe an impro\ed appaiatus nhich simplifies and stand 
ardizes the technic to a point nhere it is pnctically foolpioof 

The importance of i ^tandardixed uniform injection technic will be ap 
predated when it is realized that the old methods of injecting vessels bj liand, 
using a sjringe, can gne no reliable compaiatne lesults inasmuch as it is 
impossible m this iiaj to detcimme nhcfiici differences in the oscular tree 
are due to artefact oi ■were pieseiit in the \essel stiuctuie itself 

Elsewhcie, I desciibed an injection cabinet which gnxe excellent lesults 
and peimitted of fairh atcmatc standardization of all the technical factors 
concerned in injection of vascular clnmiels * This cabinet, howevei, de 
manded a certain amount of personal control and observation In older to 
reduce the peisonal factor to a minimal degree the piesent app^latlls was 
devised Bv its use, extinordinarih beautiful and complete injections can be 
obtained and, since everv step m the injection is automatically controlled and 
standardized, there is left verv little room for erior or peisonal equation 

From the LaborntorJes of the Mount Sinai Ho*»pltaI "Sew lork Cltj 
ReceUed for publlcnUon April 8 19^7 
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ObMouslj the tempeiature ot the pot (R) must be mamtamed at such a 
point as uill delnei a current of washing fluid fiom (Z) at tlie desired tem- 
peratuie (usually 45° C ) As indicated befoie, the fluid is conducted fiom the 
saline section into the injection section, thiough the bottle (S) 

3 INJECTION SECTION 

The injection section (Fig 3) consists of a ivooden cabinet having a glass 
ivindow (1) as a loof, and tivo doois which open m fiont One door is large, 
the othei small, the dnision betrecen the doois being opposite the copper 
partition (2) 

The entire cabinet is lined wuth copper, and is divided by a dwarf par- 
tition {2) into a smaller (o) and a laigei ehambei (4) The smallei ehambei 
holds the lockei (5) of a shaking machine The rockei is attached hy means 



of a shaft passed thiough a slit in the cabinet, to the eccentric wheel of the 
shaking machine motor (6) The speed of the locking is controlled by a 
rheostat (7) 

The smaller chamber (oi larger chamber) contains a pot (S) holding water 
in which there is placed an immersion electric heater (9) The circuit of this 
heater is closed by the contact of a disc {10) (belonging to an electromag- 
netic relay), with a platinum pm in the circuit {11) 

The floor of the laigei chamber consists of a perforated and lemoiable cop- 
per pan {12) Beneath this there is a sloping floor {13) which conducts 

waste fluids thiough the dram pipe {14) 

Through the roof of this chamber there is inserted a toluol-mereun 
thcrmoregnlator {15) which opens and closes (hr means of the mercuri 
columns) a circuit energwmg the electromagnet {16) Several drj batteries 
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{17) or other sources of curient, aie plaetd iii seuBs thiough this circuit A 
theiiuomcter (18) records the temperature of the large chambei 

Bj this method a ^er\ atcmatelj and automaficall> controlled tern 
perature is obtained lu the Inigc ihambei The immersion heater (i?) e-vap 
orates the uatei in the pot (S) and laises the tempeiature in the cabinet 
The excess moisture condenses and the humiditj is theiefore practically con 
stant for a gnen tempt latiue As soon as the temperature reaches the 
desired lei cl, the meleul^ columns in (la) close the ciicuit energizing the 
electromagnet (16) The lattei aftiatts the disc (10) and pulls it a^\a^ from 
contact (11) This in turn brtals the ciicuit and cuts off the ciineiit from 
the heater (9) The tempeiatun. thtu begins to fall the nle^cu^^ column 
in (15) contracts, the electioinagnet eiremt is brol cn, the disc (10) springs 
bad to contact (11), and the heatei is iminednteh put on again It is ad 
\isablc to put a drop of (cdar ml between (onfnets (10 j and (11) to a\oid 
sparking 

In icMcw, we ha\e three stctions tin piissnie section automntlealI^ di 
livers gas at constant pressure the siline seition aiitom Jtiealh delneis wash 
mg fluid at a constant temperatme, the injtition section 1 teps the organ to 
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be injected in a cabinet at constant temperature and liumiditN iIole^el the 
fluid to be injected is agitated b^ a standardized motion so that if a suspension 
of pniticulate matter is used such as a barium sulplintt suspension a unifoim 
injecting medium is obtained 

TECIIMC OF INJECTION 

A typical example of injection to ser\e ns an illustration will suffice to 
explain the fechnic employed If it is desired to inject the coronan arteries 
of the heart gliss cannulas arc inserted into the orifices of the coronary ar 
tenes, and are tied into these aessels br me ins of sill thiead Smee the first 
branches from the coroiiara arteries me often gnen off lery close to their 
origin, it is necossara to emploa cnniuilas Iiaaing a am flat flange The 
cannulas aie best made in the laboraton and bv means of tlie following tech 
nic, tbea can be made strong enough and at the same time fine enough to be 
inserted into the coronara arteries of the hearts of ncivboiii infants 

Pieces of glass tiibiag 3 mm mterml diameter 5 mm external dnnitter ind about 
lo cm long are used Tlie center of tlie piece of tubing is softened in the flam<j of n blon 
pipe shghtlj thicltcned and drawn out (Fig 4) The drawn out ends arc nicked with a file 
about 1 cm from the slope of the shoulder and broken off 

Tlie nozzle la dipped into talcum powder *i tensing needle is also dipped into talcum 
powder and its point is inserted into tho Inmen of the nozzle (Fig 5) 

The tube is slowly rotated aronnd tlie point of the needle and is gradually introduced 
into the flame of a blow pipe It is necessary that the flame be Ktpt small The tip of the 
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nozzle immcdintoly begins to thicken and the lumen is kept open bj the needle The purpose 
of the talcum powder is to preicnt the needle from fusing with the glass When the desired 
thickness of flange is obtained, the tip is rcmosed from the flame, iiid the opposite end of 
the tube is rounded in the flame 

The heait is suspended on a tripod, bj means o£ a glass lod i\luch is in- 
seited beneath the pericaidial budge connecting the great lessels, and is 
placed 111 the laigei chamber Waiiii saline (45° C ) is forced through the 
coronary ai tones until the ■washings aic ficc of blood (about fifteen to twenty 
minutes) The pressuic at uhich the cashing is earned on should be about 
180 mm Hg 

The pressure tube is now applied to the inlet tube of a Wolff bottle 'which 
IS mounted on the rocker and iiliich contains the iniecting medium^ If the 
injecting medium consists of a suspension, such os baiiiim sulpiiatc in gelatin, 
the rocker is set in motion so as to keep the suspension uniform The in- 
jecting medium is forced through the outflow tube of the Wolff bottle, through 
the cannulas into the coionoij ai tones The piessiirc is again maintained 
constant 

When the arteries arc coinplctch injected, as can be judged fiom the 
fact that aftci shutting off gas, the mcrcurj column in the manometei does 
not fall (this takes fiom twenti-fnc to tliiity minutes), two clamps are placed 
on each rubbei tube connected to the cannulas The rubber tubing is cut 
between the clamps The hcait is immediatelj plunged into cold water, ex- 
cess barium is washed out of the heait chambers b\ a stieam of cold water, 
or by means of suction, and the heait is immciscd in 10 pei cent formalin 
After twent^-foul houis the heart mai be opened and such studies made on it 
as desiied If it is desired to lender the heart tianspaient, the Spaltclioltz 
method or a modification’ mai be used 
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AN OPEKATING BOAED FOR RABBITS* 


By Emil Weiss, M D , Chicago, III 


S EVERAL apparatuses foi the opciatne work on labbits ha-\e been de- 
scribed and lecommendcd A good apparatus of this kind should fulfill 
two conditions Fust, the auiraal should be secuiely fixed wathout injury, 
and secondly, the position of the animal should be such that it will not impede 
the intended opeiation Usually two diftcient positions are required Fust, 
the fixation on the back, and secondly, on the abdomen For operations on 
the abdomen, thorax, and neck the dorsal fixation is lequired, and for opera- 
tions on the head the abdominal fixation is pieferable The majority of appa- 
ratuses are useful for either one or the other position, but not for both 


•From the Department of EacterlolOB^ Pathology and Prc^entl%e Medicine Lojola 
University School of Medicine and St Ann s Hospital 
Received for publication April 2 1027 
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We ha\e devised an apparatus, which has some advantages over the pres 
ent ones in use The apparatus is attached to a rc\ olving chair, and to the 
feet of the chair aie aflii.ed castors B3 this arrangement the apparatus is 
portable, rotatable in horizontal direction and can be raised at convenience 
The stability of the appaiitus is assured bj placing a twenty five pound 
n eight on the bottom of the chair The apparatus itself is composed as fol 
lows A horizontal hoard is screwed to the chair in place of the seat hoard 
To one end of the horizontal board is attached a shorter vertical board, this 
board is connected on the upper end b} hinges with another boaid, which can 



be raised from horizontal to veitical position The last mentioned board con 
tains larger and smaller holes The large holes are intended for the feet of 
the rabbits the small ones for the rubber tubings used for the fixation of the 
animal This boaid and the horizontal board attached to the chair are of 
the same length The perforated board is connected on the other side by 
hinges with a board twice its length This hoard is resting on the lower hon 
zontal board by means of a small piece of wood, which is screwed on to the 
inner side of the long board, in this position of the long board the horizontal 
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aud tilt peiioiated boaids Jio iiaitilld To the loiiei end oi llie long board is 
attached a a\ eight of fne pounds The long boaid tan be raised in Acrtical 
resp oblique diiectioii, mIucIi taiiscs a siimiltaiieoiis laising of the peiforated 
boaid fiom its hoii/oiital position to a luoie oi less oblique jiosition This 
paiticulai position ot the fixed aninial is tspttialh dtsiiablc ioi iiitrapeiito- 
neal injections lAitli head lou .nid abdomen liigli whitli causes the fall ot 
intestines towaid the diapliiagm and aioids inpiiA to tlie intestines bt the 
intrapeiitoiieal iniettions The same position is also dcsiiable toi injettions 
in the auiiculai acuis, uliith become moie and mon* dil.ited and gieath 
facilitate these inotulations To a teitam extint lieait punctuies aie more 
easilj made in this position of the aiiima!, due to the fact that the beating of 
the lieait is accentuated 

The animal is fixed to the boaid, tlu abdomtn downu.iid, Iia pulling the 
fore feet thiougli holes c and the hind liet thioiigh holes d The back of the 
animal is fixed bA a iiibbei tubing going thiough hobs / the inek ot the ani- 
mal IS fixed bv a lubbei tubing going thiough hoks a A position foi abdoni 
inal exposine is obtained b\ pulling the animal, which is hiiig on its back, 
through rubbei tubing and fixing tin ixtiniiitiis with iiibbci tubings h and 
c Each tubing fioiii the luiloiated boaid goes thiough the lespictne etc 
scicw', which IS fastened to tlu lowii hoii/oiital boaid The uids ot the iitb 
her tubings aie hold fast Iia a llofimaini clamp, whiih allords an adpistnient 
111 cithei slid telling or lengthening of the tubing 

Fig 1 shows the aiiangeiiient of the holes and oJ the tubing on the pel 
foiated boaid and the fixation ot the tubing on the lowir hoii/oiital boaid 
Fig 2 shows the cntiie apiiaiatus and its attachment to the swnel chair 
Pig 3 shows the laised pci foiated boaid with a labbit ni a fixed position 

This appaiatus insuies a satislactoiA fixation ot labbits in Aniious posi 
tions without am iujuia , the fixation ot the animal can be peifoimed easih 
liA one pel sou It can also be used tin ojieiatioiis ot am kind on cats "SVe 
lune been using this aiqiaiatus foi soAcial Aims in the medical school and 
hospital laboratoiies 



NOTES ON BASAL METABOLISM* 
XT BASAL METiVBOLTSM STANDARDS 


Bt William H Stoner AM MD, PiiiLADLLpniA, 


INTRODUCTION 

'T^HE purposes here are fii’st to present m outJjiie the several standards oi 
comparison of basal metabolic rate in use at present, second to compare 
the results obtained in the use of these several standards, third to lecommend 
a choice of standards and fourth to evaluate the importance of such a choice 
The older aspects of the historical development of enlorimetnc standards are 
not presented Ouh the pipscnt status of the subject is outlined 

The various noiiiials of compinson of basal metabolic late in use at 
piesent arc verv unsatisfacton This is true of the standaids for adults 
and those for children are even moie uusatisfactorj Several vvholh different 
methods of comparison foi adults and for childien are in use Each method 
gives a different result fiom the same expenmental data The magnitudes 
of the variations between these several results arc the subject of much dif 
ference of opinion expressed m the literature Each calonmetnst is con 
vinced that the particular set of standards he uses is supenor to all the others 
vet his knowledge of the advantages and disadvantages of each and of the 
variations between them is as a rule quite uncertain 

STANDARDS 

Alib and DuSois Standards '^ — The oldest of the •^exeral s} stems of stand 
ards now in use are those published from the Sage Institute They consist 
of a -tabulation, for males and females between ages fourteen and eightj 
years, bv tvro year periods from fourteen to tvrentv rears and br decades 
from twenty to eight> jears of the normal number of calories per hour per 
square meter body surface based on the DuBois and DuBois height weight 
formula * 

_ From tlie Bloohemistn Lftboratorj ind the Department of IfetaboMc DJ ease of the 
Graduate School of Medicine of the Unl\erB't of Ponns%l\anla Read before the American 
Association for the Studj of Goiter Feb 1 19'*6 nt Loufa^lllc Kj 
Received for publication March 15 39 ** 

1 Modified Clinical Method of Determination Boston Med and Surg Jour 19 3 clxxxlx 
193 

11 A Simplified Data Card for Clinical DotermlnoMon Boston Mod and Surg- Jour 29 3 
clxxxlx 195 , , . 

III Errors of Clinical Determination Boston Med and Surg Jour 1923 clxxxlx 3 

IV Selection of Normal Stan lards Bo ton Med and Surg Jour 19 3 clx^fx 236 

V Tables of Values for Drovers Formi ln« Bo ton Med and Surp Jour 19 3 clxxxlx 39 

VI Compiementarv Tables of Values of Drc'er's Formulaa Moston -Med and Surg Jour 

19 t excf 10 6 , ^ , 

Vjr Ictual ' ran Theoretic Weight In Drexers Formula Bn ton Mcrl and Surg Jour 

VIII Tables^of Values of the DuBois Surface Area Fomiula Jont LAa and CUN Mfp 

IX. Blmplifled Calculation for Gasometer Gas Anaijsis Method Jour Lad avd CtiN Med 
1927 xll $84 

V Simplified Data Blank for Gasometer Gas Vnaljala Mcthotl Joir Lad A^o Ctix Mep 
No% ember 19 < xlll No p 164 
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Although a smooth cuive of these values for males accompanied the 
original communication, the uninterpolated step cui\e values have been used 
generally The values foi females aie appioNimately 7 per cent below those 
for males 

The most fiequent criticism of the Aub and DuBois standaids, as they 
are generally used, is that they aie not mterpolated between the decades 
above twenty years, nor between the tuo-jear periods below twenty jears 
For example, the normal heat pioduction by these standaids of a man thirty- 
nine years old vnll be the same as that of a man twenty ycare old and of the 
same body surface, and 2 5 pei cent more than that of a man fortj-one jears 
old and of the same bod^ aica It is intcicsting to note that much time, 
energy and money are expended in the elimination of errors of as little as 
one one-hiindiedth this magnitude fiom basal metabolic rate determinations 
To overcome these inaccuracies seicial inteipolatious, in addition to the 
original one by Aub and DuBois, have been made 

Some of these luteiqiolations have been made bv' centering the stated 
value in the decades and the two-year pciiods Others place the stated value 
at the zeio, or one, or beginning of the decade, and still others at the nme, 
or ten, or end of the decade These interpolations aie made giapliically on 
cross-section paper oi by actual mathematical calculation by the usual method 
of successive difTcrenccs 

Several variations and extensions of the oiiginnl Sage standards have 
been used Means and WoodvvelP showed that, if fiom each value in the Sage 
standards there be subtracted 18 calories, results are obtained which are, 
on the average, practicnlh identical with those obtained fiom the Ilarris 
and Benedict values They not only did not recommend so changing the 
Sage standards but definitely recommended retaining tliem unchanged San- 
bom,'* howev'^er, introduced this unieconimeiidcd stnndaid into his peicentile 
system of calculation of basal metabolic rate issued with instructions for 
the use of his respiiation apparatus 

The data card accompanv mg the metabolimeter extends the Sage values 
so as to cover ages six to fourteen years by rather irregular two jear steps 
Krogh has recently recommended the Sage standards reduced by G per cent 
The values of the Sage formula foi surface area are given in the graph 
appearmg in the original publication Tabular aiiangement of the values 
are given in No VIII of this senes of notes 

Earns and Benedict Standards— Emri’i and Benedict,' considering the 
surface area law to be at best but an empirical formula, correlated twenty- 
four hour heat production upon dncct physical measurements They pre- 
sented foi-mulas, denved statistically from a series of nonnal subjects, to the 
values of which the individuals of the senes confoimed with least error when 
correlated in relation to sex, weight, statuie and age For convenience in 
use they presented tabular values of these formulas for individuals between 
twenty-one and seventy years old Since the original communication Bene- 
dict has stated the formula for males to be applicable to subjects from one 
year to old age Females below eighteen years old, liowevmr, show con- 
siderable variation fiom the values of the formula for adults 
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Dreycr Standaids — ^Dreyer,' analyzing the data used by Harris and Bene 
diotm deriving their formulas, showed that stature is not a legitimate biometne 
measurement upon vv Inch to eorrelate heat production He derived statistical 
formulas from the values of u hich the v ariation of individuals of this normal 
series is less than from the values of the formulas of Harris and Benedict, 
since the biometne measurement, stature, is omitted Correlation of heat 
production was made wholly upon sex, age, and actual weight Dreyer, in 
the original preliminary communication, stated that stdl closer correlation 
would be obtained by substitution for actual weight, a theoretic normal 
weight based upon his formulas correlating weight with resting chest cir 
cumference and sitting height The original Dreyer formula is probably 
more accurate when actual than when theoretic weight is employed, and 
when theoretic weight is employed, some modifieation of the formula should 
be applied 

Hobson,’ in Dreyer’s laboratory, writes that since “the measurements 
necessary to determine the ‘normal (theoretic) weight’ of the individual of 
Benedict’s series were not available and the values published in his (Dreyer’s) 
formula were derived from the observed weight it is possible that these 
values may require some slight modification ’ He correlates the daily heat 
production of 46 normal men with age and theoretic weight based upon sit 
ting heights and chest circumferences and concludes that for mdividuals lead 
mg a healthy active life, Dreyer’s formula should be modified by approxi 
mately 2 5 per cent 

It may be concluded, therefore, that theoretic weight based upon trunk 
length and chest circumference has no advantage over actual weight m pre 
dieting heat production by Dryer’s oiiginal forraida Tabular values of 
this formula for males from ages five to eighty have been published' The 
values of the formula for females are 10 per cent below the corresponding 
values for males 

Standards for Child! t-n — The present standards of heat production for the 
calculation of basal metabolic rates of children are ev en more widely divergent 
and unsatisfactory than the standards for adults Probably the most used are 
those of Aub and DuBois for children not under fourteen years old of Bene 
diet' for girls twelve to eighteen years old, of Benedict and Talbot" for girls 
under twelve years, and of Harris and Benedict for boys of all ages over 
one year 

Dreyer and Hobson state that the Dreyer formulas are applicable to all 
individuals except those under five years old It is interesting to note that 
as Dreyer ignored stature in his formulas for adults so did Benedict and 
Talbot not consider this biometric measurement to be related to heat produc 
tion of ohddren of certain ages 

VARIATIONS IN RESULTS 

hfuch uncertamty exists in the literature concerning the magnitude of the 
Variations in the results of basal metabolic rate determinations by employing 
the vanons standards 
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Several senes of determinations ha\e been reported in vliicb the basal 
metabolic lates -were calculated, using both the Aub and DuBois standards 
and the foimulas of Hams and Benedict Among these aie the series of 
Boothby and Sandifoid,” vho lepoit 404 comparative tests in iihich the rates 
bv the Hariis and Benedict method are 6 5 points aboie those bj the Aub and 
DuBois method, 455 comparatne calculations substantialh confirming this 
Means and Wooduell find 6 points deimtion in the same direction In an- 
other senes® of 350 routine hospital determinations, the Ilairis and Benedict 
standaids iield icsults 3 pei cent ahoie the Aub and DuBois standards and 
the Dieier foimulas gne rates 0 3 ])ei cent aboie those of Hams and Benedict 

Veil feu compaiatne senes haie been reported using the Dreier for- 
mulas, probabh because of the difiieultj of calculation 

CHOICE or STANDARDS 

Thiee mam factors determine the cJioice of basal metabolism standards — 
fiist custom, second, scientific foundation, and tlnrd, aiailabilitj 

The oldei metabolism clinics adhere consenatneh to the standards that 
haie been used since their beginning thus inaKnig all their results comparable, 
while the loungei clinics, hanng few oi no eomp.iiatnc data on file, lose 
nothing b^ adojitiiig the newei and possibh moie scientihcalh based stand- 
ards of compansoii 

Those to whom the arguments of Hains and Benedict concerning surface 
aiea appeal use those standaids m piefeicnce to those of Aub and DuBois, 
wdiile those to whom Dreicr’s argument against statuie appeals emploj his 
foimula 

The Aub and DuBois standards are the most niailablc of the three main 
sj stems The table of i allies in caloiies and the height-weight graph of sur 
lace aica haic been leproduced in minierous articles and monogiaphs 

The Hams and Benedict tables of i allies aic acailable in the Carnegie 
Institution moiiogiaplis, in Benedicts contiibiitioii to Abdeihalden ’s Hand 
buch and m Joslin’s” textbook In consequence these standards aie used less 
than those of Aub and DuBois 

The foimulas of Drceei, lequiiing logniithmic solution, hacc not been 
extiemely popiilai among the rank and file of clinicians Values of the male 
foiniula haie been tabulated and published in Noi, V and VI of this senes of 
notes, so that these standaids need no longer be shunned on account of the 
mathematical difficulty In fact, with these tables acailable, the Diejer calues 
arc the simjilest of am to applj to the deteimination of basal metabolic late 
Each of the otheis leqiiiies the use of two factois selected from tables or 
giaphs while the lalue of Dreyer’s foimula is taken diiecth fioin a table 
as a single nunibei Anothci advantage of the Drei ci formula is that it is 
applicable in unchanged foim to all ages fiom five to senility Only one 
table of values is lequired for males and females as the \ allies foi females 
may be deiived from those for males by deducting 10 per cent 

IMPORTANCE OF CHOICE OP STANDARD 

It IS becoming more and moie geneially accepted that basal metabolic 
late determinations are of less x'alue in diagnosis than in following the prog- 
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ress of ticaiment — surgical, radiologic, medicinal oi lijgienie Foi this rea 
son the importance of the piesent iinsntisfactoij nature of metabolism stand 
nrds IS minimized Eien though bj the nnous standaids one does obtain 
nidoh laiiant results from the same experimental data, in folloiring the 
course of one particular case, if the same standaid be used in successne 
estimations changes in the mefabohe rate mai be satisfactoiily estimated 
For the purpose of following the course of tienfmcnt of a case it is not neces 
sari to use am standard of compauson The basal metabolic rate may be 
expiessed, for such indnidual compnratne deteimination ns total calories 
per hour oisdaA, oi in still simpler terms, as the ox}gen consumption per 
mmute, hour or dai Certain climes ha\e lecentlv taken a step in this diree 
tion b\ espressing mct-nbolic rate not as a percentile aaiiation of actual 
from e\peeted iioimal heat pioduetion, but in actual calories per hour per 
square metei oi in actual total daih calorics This lea\es the diagnostic 
interpretation to the clinician’s elioice of standard and is ])crfccth satisfac 
ton in interpreting the results of successne determinations in the stud> of 
the progiess of an indnidunl case under theiap\ 

The most important point in the uhole subject of basal metabolism 
standards is for the cliincian to 1 now that theie nie more standards of com 
parison 1111111 foi hemoglobin and that just as in the case of hemoglobin 
studies, it IS necessan for him to Knou the lelatne ^ nines of each in order 
to make proper diagnostic mtcrpietntions 

SUMMARY 

The \anous present daj standards of refeience for babol metabolic rate 
determinations of adults and children aie outlined and compared With a 
view to simplicitj and unifomitj, the Drever standaids are recommended 
for the younger clinics without accumulated expeiimental data employing 
the older standards 

The variations between the results obtained from the v anous standards 
are less significant since the use of basal metabolic late detczamnations has 
become almost -uliollj transferred from the field of diagnosis to that of 
therapeusis 


REFERENCES 

Uub J 0 and DuBois E F Arch Int Med 1917 six S23 
®DuBoia Delafiold, and DuBois Eugene F Arch Tnt Med 1916 xvii, 8 G 0 
®Mean 9 J H nnd Woodwcll M N Arch Int Med 1921 xxvn 608 
^Sanborn Frank B Editor Basal Metabolism Its Determination and ApplicUion S^nborII 
Companj, 1922 

^Harris J Arthur, nnd Benedict Francis G A Biomctnc Studi of Basal Metabolism 
in Man Carncgio Institution of Washington 1919 Pub No 279 
sDrejcr Georges Lancet, 1920 cic 289 
^Hobson, Frederick Grcig Quart Jour Med 1923 xm 363 

«Stonor William H Boston Med and Surg Jour 1923 clxxxii 239 1924 cxd 1026 

"Benedict, Francis G Boston Med nnd Surg Jour 1023 clxsxriii 127 
’^Benedict Francis G , and Tnlbot, Fritz B Metabolism nnd Gronth from Birth to 
Puberty, Carnegie Institution of Washington 1^21 Pub No S02 
'^Boothby, Walter M, and Sandiford Irene Jour Biol Chem 1922 liv 783 



WASSERMANN REACTION IN CEREBROSPINAL FLUIDS 
CONTAINING BLOOD' 


By Alvin G Foord, M D , and ]\tARjoKin Bauckus, 
BurrALo, N T 


jDECENT literatme and many of the standard textbooks of laboiatory diag- 
nosis contain refeiences to the effect of blood in cerebrospina'l fluid upon 
the usual tests for globulin^ and the colloidal gold or other colloidal reactions, 
but Its effect upon the Wassermaun test has not been fully coiered Some 
technics described advise ceiitiifuging the sample fice from blood cells, inac- 
tivating the supernatant fluid, and conducting the test upon it The theoret- 
ical objection to such practice is that small amounts of Wassermann-positive 
blood tiaumatically introduced bj the spinal piinctuie needle into the cerebro- 
spinal fluid maj influence the Wasseimann test theieof, since the volume of 
cerebrospinal fluid used in a ■\Vasscimann test is usuallj ten or more times 
the volume of seium usually used in standard technics Also, sera reported 
as four plus by most qualitative technics aic ficqucntlj much more potent 
than reported and manv times will gn c foiii plus reactions when diluted ten 
times 01 moie and, thercfoic, arc icallj 40 plus oi moie (Table I) Conse- 
quently the Wassermaun test on cciebrospinal fluid containing blood multi- 
plies the effect of the use of large amounts of the fluid bv the commonly high 
potency of the contained blood This is particulaih interesting in those 
cases in which the blood Wassermaun is positive and a cerebrospinal fluid 
examination is made to determine the presence or absence of central nervous 
sjstem involvement In such cases cell counts arc questionable when blood 
IS present, even in microscopic amounts, and likewise the globulin and col- 
loidal leactions are vitiated 

Our fiist experiments consisted of adding various small quantities of 
pooled WasseiTuann positive sera to pooled cciebrospinal fluid, negative in 
all regards (normal cell count, globulin and colloidal gold reaction, and nega- 
tive Wasseimann reaction), and determining the Wasseimann reaction of the 
mixtures bj^ a technic piaetically identical with that of the New York State 
Laboratory at Albany from which the antigens and amboceptor were received 
The amounts tested with both the plain alcoholic and cliolestcroli/ed antigens 
were 0 4 c c and 0 2 c c , the total volume of the test being 1 2 c c The mix- 
tures VI ere inactivated at 56° C for twenty minutes before testing 

Table I shows that as little as 0 01 c c of positive seium in 2 c c of nor- 
mal cerebrospinal fluid impaits enough Wassermaun “reagin” to give a 
slightly positive test, and that as little as 0 04 c c will impart a four plus 
reaction to negative cercbi ospinal fluid Readings in salt solution were occa- 
sionally a little stronger 

•From the Loboratorlos of the BufTnlo Clt> Hospital 
Recehecl for publicitlon Jlarch IS 1027 
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Next, instead of positne pooled sera, we used single fresli -whole blood 
samples taken at random fiom fortj serologically sjphilitic patients, the 
\ast ma-joiity with late lues, and added vaiious quantities (fiom 0 005 c c to 
1 c c ) to 2 c c of negatne cerebiospinal fluid The amounts of blood added 
made the spinal fluids giossh blood^, those -with the largei amounts decid- 
edly so Sficioscopic amounts -weie not used, because experience taught that 
such quantities of blood -were of no importance These ■\\ere then freed of 
cells, and inactnated at 5(5° C ior tnenti minutes befoie testing Table II 
shows the lesults 
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The leactions (Table II) weic less on the a\eiagc than when seium was 
added, which was to be expected, since the seium constitutes ronghh about 
50 pel cent of the blood ^olume Paitial fixation resulted in fiie out of seien 
tests when 0 01 cc of blood was added to 2 c c of negatne cerebiospinal 
fluid, when 01 ce was added, complete oi nearlj complete fixation was no- 
ticed in o^el halt ol the tests (alcoholic antigen showed 3-plus oi 4-plus in 
twelve out of thut^-Slx and the cholcsteioli/ed antigen in twcnt\-four out of 
thirty-six) Man^ of the patients from whom blood was diawn weie undei 
tieatment, and if picked patients had Imcn used instead ot the oidiiian run 
of hospital patients, the leswlts, no doubt, would ha\c been much more 
sti iking 

SUJniARY AND CONCLUSIONS 

It has been dcmonstiated abo\e that onlj Aeij small amounts of Wassei- 
mann-positive blood need be introduced into noimal ceiebrospinal fluid to 
impait to the lattei a positive Wassermanu leaction, this being due to the fact 
that the test conducted with ceiebrospinal fluid is done with lelatuelv large 
amounts of fluid (ten times the usual seium amounts in most technics), and 
also because the usual foui plus Wasseimann seia aie usualh much strongei 
than four plus 

In exammnm cerebrospinal fluids fiom patients showing a positne blood 
Wasseimann we strongly advise against the use of fluids containing traumatic 
blood in giossly visible amounts Negative reactions are as reliable as in 
those not containing blood, but a positive reaction ma^ be due eithei to neiiro- 
svphilitic disease oi to the contained blood 



FEOZEiV bl CTIONS niriR \ \1 uc AS A ROUIINE PROCEDURE' 


Bi RoBcnT \ KtiLTi 31 D Wisuington D C 

'T'HE puipobe ot tliib paper is to present some oi t)ie facts Ju tat or of frozen 
tissue sections ns a loiitint proceduit HaMiij, had se\eral inquiries 
Intel} as to the iiietliod in use its unpoitaiice iiiigiit desene a papei 

Frozen sections ran} be lubiti inlj duiclcd into two groups Fust, those 
sections nJiich arc remoied b} biopsy lot immediate diagnosis, and second, 
those sections nhicli are li\ed loi n \aunblp pciiod ind cut b} the frozen 
iiiefhod The latter includes the routine siiroical and autops} sections 

The sectioning of fiesh tissue ^oDIO^cd bj biopsy for immediate diag 
iiosis has its field, and the advantage ot tins chance for diagnosis might be 
used more often than it is I tlnnl one of the reasons for its lad of uni 
aersal popuJarit} is its infrequent use Aobodj about the laboraton is in 
practice, the apparatus is frequenth out ol oider the stains aie not anj too 
good and, of course, the hnislied sections show nothing but a poorlj stained 
field full of artefacts If for no othei reason piactice in making frozen sec 
tions and apparatus lu perfect order uoukl be \rorth the effort to get good 
sections for biopsv diagnosis lu ni\ onn noil 1 use c\acth the same 
technic foi fresh frozen sections as I do for the loutine staining nith 
hemafovj lin eosjii and not with po)\chtomc him There is no 

objection to the Inttci and nherc as minu slides as are made in '\IacCnrt} ’s 
laboratorj at the i^favo Clinic are examined bv this stain 1 am sure one 
uoulrl like the picture quite as well as one made vrith hematosjhn eosm I 
prefer the lattei stain, and uhile it makes tlio whole piocess a little longer — 
possiblv five minutes — one obtains i good ucH cleared stain, and, being 
familiar uith the stain, the diagnosis is much easier to male The slides 
are permanent 

For lOutinc -noil the fresh surgical specimen is. fixed in 4 per cent 
formalin, i c, 4 cc o£ 40 pci cent foiinalin in 100 c t of distilled water Tlic 
whole specimen oi a small section mnv bo fixed It should have plenty of 
fluid m a bottle laigc enough to hold it Lightning top preserve jars mil 
be found quite convenient foi most specimens Special care is neccssarv m 
putting up specimens lomoved bv curettage These an picked and placed 
together in a little pile on a single Jajti of gauze and the loose ends of the 
gauze are held togcthei with a small elastic band The bill is made just 
tight enough to hold together This is placed in the fixing fluid and the 
whole after fixation is frozen and cut right through the gauze The section 
when floated on water separates into the component parts of the serapings, 

^ ^ From the Laborntorles of the Diagnostic Centre U S Veterans Bureau W a hlncton 
Rec(l\cd for publication JInrcli 30 ID**? 

273 



274 


THB JOUUKAli or LABOUArOIll AJsI) CLINICAL JinDICINL 


and care is taken to ]ia\e all tj'pes of small pieces mounted Tins little 
trick ovei comes about tbe only difficulty met ivith in fieezing and cutting as 
far as tbe type of tissue is concerned 

Tissues are fixed in tbe foimalin foi tnentv-loui boms, very occasion- 
ally they may lequiie a longei peiiod but not often At tbe end of tbis time 
they aie frozen witb caibon dioxide and cut In fieezmg, a little practice 
determines just tbe pioper time foi cutting ivliicb usually lasts from about 
tbiity seconds to a minute ulien all Ibe sections iieccssaij’’ maj’’ be cut Sec- 
tions may be cut tliin, but eigbt to ten nnei ons will gi\ c good sections in 
most cases One of tbe scciets of good sections is a sliaip knife Se\eral 
laiivcs should be kept on band in pci feet condition It lias been found that 
it IS bcttei to sbaipen them immccliatclj aflei using and put them away 
ready foi tbe next time Tbe tjpe of stone oi strop used depends on tbe 
individual opciatoi I pielei a vcij fine oi) stone folloned bj plenty of 
stropping Tbe Speneci automatic fiec/ing microtome is cciy satisfactori 

Witb a little -water tbe sections arc floated fiom tbe knife into a small 
container of lukewaim -watei Tbe container should be black since it aids 
as a backgiound to tlic -white sections All manipulation of stiaigbtcning 
IS done at tins time in tbe ivatei and none after it is mounted on tbe slide 
For straightening in the natci a small glass lod, a fine biusb, oi a ven 
sharp pointed steel needle niav be used Aftei the scetion is spread out it 
IS quickly mounted on tbe glass slide If it is not smooth on the slide put 
it back in the water or take anotbei section Anj stiaigbtcning on tbe 
slide pioduces artefacts The watei is drained off If the section is fiesb 
fiozen biopsy material, the slide is now flooded with 10 pei cent foimalin 
foi one minute followed by 95 pei cent and absolute alcohol, blottmg after 
each fluid If tbe tissue has been fixed the foimalin is omitted Tbe alcohol 
IS di allied oft, and tbe section is blotted wutb filtei paper tight against tbe 
slide It wall spoil at this time if it is alloivcd to diy moie than a few' 
seconds Tlie section is then coiered with three oi four drops of thin cel- 
loidin in equal paits of absolute alcohol and etbei, and with one blow the 
celloidin is evenly spread over the section A little practice wiU make this 
perfect If tbe celloidm is too thick it wull diftuse the stain and mask tbe 
specimen, if it is too thin tbe section will come off m the stains, it is not 
bard to get it just light The section is then leady to stain 

1 Stain, Delafield’s hematoxylin, tins should be old, iipe, and good and 
thick, and not frequently filtered A good stain takes about tw'o minutes 
Use Coplm jais for all solutions 2 IVasli oft excess in watei 3 Take out 
fuitbei excess in the section until light biowm m 2 pci cent bydiochloric 
acid alcohol, after fifteen seconds 4 Develop blue coloi in ammonia water, 
about fifteen seconds A few drops of pure ammonia w'atei in a Coplin jar 
of distilled watei 5 Wash in w'ater to clear ammonia G Dehydrate with 
95 per cent and absolute alcohol, a few seconds each 7 Stain in saturated 
alcoholic eosm, if stain is right, about thirty seconds 8 Clear out excess in 
two jars of 95 per cent alcohol and one of absolute 9 Clear in carbol-xyloL 
10 Clear out in two jais of plain xylol 11 Mount m balsam 
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"With a little practice eACellent sections can be obtained quicUy I have 
not cut a routine surQicul or autops} pathologic section m o\er four years 
by an\ method othei than b} frozen section, and tins answers the question 
as to what t\pe of tissue lends itself to this method The answer is, all 
tissues 

Carbon dioxide tanks mn> be easily procured It takes about four tanks, 
one m use, one in transit, one in stock and one for emergency The tank in 
use should be placed horizontally abo\e the freezing machine, the outlet end 
should be about two inches lower than the base This obviates tank troubles 
The ordinary tank cuts on an average of thirt\ fi\e specimens and costs 
about four dollars Caibon dioxide mn^ be used extensively for commercial 
ice packing in the near future This mil lessen tins cost decidedh 

The big ach antngc in frozen sections is the rapidity with which they 
can be done, the fact that sections can be cut examined filed and reported 
out of the way at least the da\ following an opciation It gets the work 
out of the pathologist’s hands promptly and into the surgeon’s hands while 
the case is still fresh in his immor\ As an example in antopsv work I 
recently had an autopsi at noon and piesented the finished case i\ith pro 
yection of the microscopic slides at the staff meeting the same evening This 
was a decided advantage both to me and to the staff 

Frozen sections have no real dlsad^^utage There are many common 
objections, such as that the sections aie too thick the picture is incorrect, 
the stain is poor, or there arc artefacts \one of these are real The sec 
tions may bo thiclvor than the two micron paraffin sections, but instead of 
being an objection this is ofUu an ad\antage One can see the whole cell 
and more especnlh one can get the true relationship of one cell to another 
without the par boiled appearance of the paraffin The picture instead of 
being incorrect is in realitv the true picture of the individual characters of 
cell protoplasm and not the fixed hard picture of paraffin By the method 
outlined the staining contrast of the hematoxylin eosm is quite beautiful 
Artefacts can be entireh eliminated bi practice and in onlv the delicate lacy 
textures of some structures like the tlnroid will thev be present This can 
even be eliminated by a little longer primary formalin fixation 

SUJTJEAKT or METHOD FOR ROUTINE FINED FROZEN SECTIONS 

1 Tix small pieces of fresli twsne tventj- four hours in formalm 

2 Freeze and cut S 10 microns 

3 Float sections onto warm water jn dark container 

4 All mampuHtions should be delicately imde in the water 

5 llfount section stnightened out on a microscopic slide 

6 Drain off excess of water and blot with slight pressure 

7 Dehydrate 95 per cent absolote alcohol and blot dry 

8 Cover by one blow with a thin laver of thin celloidin 

9 Stain with hematoxjlin two minutes 

10 'Wa<>h off excess of stain in water 

11 Further excess of stain removed from section in acid alcohol, 15 seconds 

12 Develop blue color in verv weak ammonia water 15 seconds 

13 iVash out ammonia in water 

14. Dehvdrate 95 per cent and absolute alcohol few seconds 
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lo Stnin with satuntcd ilcoliolic eosin, 30 seconds to one ininute 

16 Wash off excess of cosin in three changes of alcohol 

17 Clear in carbol xjlol 

18 Clear in two changes of plain \>lol 

19 Mount in balsam 

Pi 07611 sections aie Moith a ti\, and once one lias seen their ad\antapes 
one IS edded to them foi rontine pin poses 


A MODIPIGATION OP THE ORSKOV SINGLE CELL CULTURE 

TECHNIC'' 


Bi EsTiiLK Wagmai Stuvrn, PhD, and Allen E briARN, Pn D , 

COLDMllLV, IMo 


INTRODUCTION 

TN 1922 Oihkov’ published a method foi obtaining single cell ciiltiiics which 
IS capable of lalhei easi application ns compnied ivith those pieviouslj 
desciibed Seicial thanges in his technic, dei eloped In ns dniing the couibc 
of a sciKS of iin estigations on hactenal xaiiation, ha\e hd to a modified tech- 
nic ■which IS capable of lesults as clcai-ciit, and ns reliable, as those obtained 
by using Orskoi ’s oiiginal method, and vet W'liich elimiiiatts tion more of 
the tedium of the oldei methods than does his, gning a simple method, cas\ 
of ONOcution, and iiclding piacticalh nnqnestionnble lesnlts 


OLTLINE OP METHOD 


1 OhtamiiKi a Sinqlc Cell — Slides, maihcd as desciibed below, aie placed 
on a piece ot filtci paper in a Petri dish and steiilired in the oten in the 
usual mannci Cleai centiifuged agai media is then allowed to flow- on the 
slide from a stciile capillaiy pipette Poi the successful piepaiatiou of a 
level agai siiiiacc foui conditions must be fulfilled 


1 A high dilution of nutiient agai should be used in place of the usual 
concentiation ol agar Diluted sugai agais max be used to adxantage at times 


2 The agai solution, when pouicd, must be cleai It is thciefoie filteied 
and centiifuged 

3 A capillan pipette should be used to obtain a smooth flow and to gne 
a thin lax ei of agai 

4 The glass slide should be hot dining the pouiing in oidei that the 
agai shall spie.id ixenlv in place of settling locallv in lumps Usuallx the 
pom mg IS done pist aftei lemoxiiig the slide fiom the stciilizing oven 


nnJ tlio Dl\Hion of Ph^ ‘^Ical Clinnistn 


•From the Deoartmi nt of Prf'\entho Metliclm 
of the Unl\crsltv of Missouri 

Reccl\cd for piiblicntion Vprll 2 1027 

T •Mf'Dind for tin Tiolntlon of Bnctei la In Pun rultiu p fioni Slnq^lp Colls anil 

Prooedwf for the Direct Tricing of Bncterlal Growth on i solid Xlcdlum Tour Picterlol 
11)22 \il 537 



A MODrFIC\TION OF OIWKO^ SmOLE CELL CULTUflE TECHNIC 


277 


A suieb of these plates is prepared at one time and placed m the lefng 
entor for from t\^o to ti^eutj iom houii> for hardening’ To insure the steril 
lU of the agni, the plates are lucuhated foi tuentj four hours and then 
e\aininc(I 

A tuo hom bncteiial culture, which is much to be preferred to a tirelve 
hour one, is then used foi stieikmg The streaking is done with a \ery del 
icate platinum wire, which has been found to make the clearest hues Streak 
ing IS preferred to spreading becniise of the increase in definiteness of the 
o\nct location of tlic organism It has the added ad\nntage that, as the col 
onj undei obsenation de^eIop6 there are only tiro directions to watch for 
tliL overlapping of other colonies from adjacent cells, in place of a large 
numbei After stienl mg the plates art incubated for fiom one half to one 
hour, tbtn examined, and then again incubated 

2 Zoraiiou of Isolated Oiqamsm and Hclocatwn of Selected Otganism oi 
Colony — Diagrams, of the design ahown b^ the continuous lines in Fig 1, are 
sciatchod, using diamond on glass slides of good qinlitv Aftei trjmg manv 
diffeicnt designs, tins simple one was found to be best adapted and most 
adaptable to this method Tht shifting of objeetnes, etc often caused con 
fusion when a moic complex design w is used 



Fie 1 


We have not found it ncccssarv to use a luicrometoi scale attached to the 
cvepiece as OrsUov advises The sticals lepiesentcd b> the broken hues in 
Fig 1, take the place of such a imcromctei scale and make the line pattern* 
ioi locating anv paiCitulir coloiiv a mitfoi of ceiCamtj 

Bv means of the scales of the inechnnicnl stage one can readilj find the 
approximate position of a field on the diagrammed slide The low power 
objective is used to obtain the exact position bv focussing on a certain angle 
produced bv the lines of the diagram ic, the pattern made both b\ the 
streaks and the lines scratched on the slide, and this ‘line pattern * can then 
be noted An exact di awing of the dnginm of the slide and streaks is made 
even before placing on the microscope stage 

The high power objective is used to locate tlie presence of isolated organ 
isnis along nnv stieal These aic marked on the drawing and thus several 
single oignnisms can be definitelv noted on the same slide 

Aftei finding and mailung the positions of the isolated oiganisras the 
slide js lemovcd liom the stage the ends passed swiftlv through a flame and 
d JS tlien returned to the Pifii dish and incuhated After incubation foi 
Van mg jienods of time the positions of the isolated colonies can be compared 
With those of the ougmallv isolated cells Tlte filtei paper in the Petri disn 
Jn winch the slides are placed for incubation should be kept slightlv moist 
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3 Suhcultunng f)om the Single Cell Colony —'SYith plates winch have 
heen properly stieaked it is alvajs possible to locate colonies at a sufScient 
distance from adjacent ones so that tiansfeis to tubes can be made dnectlj 
from the marked colony in the oidiiiaiy manner It is then merely neeessarj 
to note, under the lou pouer of the microscope, the colonies next adjacent 
on either side to make sure that they have not been disturbed 

DISCUSSION 

The above-mentioned modifications of Oiskov’s original method Avcre 
adopted, not due to greater leliabilitj of results obtained by their use, but 
because of the more icadilj’' acquired facilitj of manipulation and a smaller 
expenditure of time 

The principal differ cnees between the modified and the original Oiskov 
method are outlined below 

1 By use of centrifuged, leij’^ soft agar, poured bj' means of a capillary 
pipette directly on a sterile hot sbde, thin, e\en laieis of agar are obtained, 
therebj’^ meeting Oiskov’s objection to the use of this method, and at the 
same time eliminating the iiceessiti for Ins technic of tiaiisteiiing an already 
hardened agar slab from a Petri dish The authors have found that tins 
latter procedure is difficult because of the tendency of strips of agar which 
are sufSeiently thin for the best results to cuil and fold "When strips thick 
enough to be easilj transferred in this manner arc used, the images are 
blurred 

2 The use of the diagram shown in Pig 1 is much simpler both for locat- 
ing a precise area and for mapping a complete slide uith respect to the loca- 
tion of the suitable single cells, than the more complicated patterns used by 
Orskov 

3 Strealang, rather than spreading, the inoculum o^el comes certain dis- 
advantages Orskov states that some uoikcis will prefer to streak, but he 
does not pomt out in auv wav its possible adN antages, nor does he seem to 
consider it in any light other than as a possible altei natn e, with little to give 
either it or spreading anv preference In the first place streaking eliminates 
the necessity for the micrometer in the eyepiece, the “line pattern” bemg 
obtained by the superposition of the streaks on the pattern scratched on the 
slide In the second place it reduces enormously the number of directions 
one has to watch for contaminating growth during the development of the 
single cell colonj One can alwavs locate the streak, and it is a veiv simple 
matter to follow it until the organisms become sufficiently far apart so that, 
when they develop into colonies, transplants can be made from one of these 
without lesoiting to the somewhat tedious microscopic technic given by 
Orskov 



SBIPLE APPARATUS POE REPEATED BUOOD PRESSURE 
DETERMINATIONS IN RABBITS* 


Bx TnEO0onn L Squibb, MD SIibwaukee, Wis 


W HEN repeated blood presiiirc determinations m rabbits are required, a 
simple nonsurgioal method of making the determination is of great as 
sistancc The apparatus I ha^e used is a modification of that described bj 
H C Anderson’ and of that described bv T Kuraja’ 

A brass eup 2 inches in diameter is mounted, as shoivn in the aeeom 
panying diagram, on a n oodcn base measuring 3 bj 554 inches The edge of 

^i-4r£ SS 



the cup IS flanged, and a senes of shallow grooves are cut around the upper 
rim to permit a rubber dental dam to be btretched loosely and tied in an air 
tight manner over the cup Inside the cup ib a flash light aoeket and lamp 
bulb with connection through the base block to binding posts at one end of 
the block as illustrated A metal tube screwed into the wall of the brass cup 
provides connection with a short piece of rubber tubing which in turn, through 

Prom the Department of Preventive Medicine A O Smith Corporation 
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the Y-connection slio^n m the diagiain, leads thiough one aim to an oidinan 
nieieuiy manometei and tluough the othei to a hand hnlb foi applying an 
pressuie 

Ihieaded metal posts at each end of the block suppoit a plate-glass plate 
2y2 bj 5 inches ivith holes dulled at each end -mIiicIi peimit the plate to slip 
over the siippoiting posts The distance between the loiiei smfacc of tins 
jilafe and the iippei snifaee of the iiibbei nicmbiane coieiing the eup can 
be adpisted easili b^ means ol the suppoiting thumb smews beneath the 
plate, and aftei adpislment tlie jilate is held fiinih in position bi the thnmb 
SCI ew s aboi e 

T \BLE I 
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Blood piessuie readings aic made in the cuitial aitci^ oi the labbit’s 
ear, the light usiiallj being used because of gieatci convenience in haiidbng 
The rabbit is prepaied by sbaung the ban fiom the eential pait of the eai 
chosen The glass plate is adpisted so that it will just cleai the ear surface 
■without exerting pressure The labbit is held in position wnth the left hand, 
and the upper screw s are adjusted so that the glass plate is held fiimlj Thus, 
the right hand is fi ee to manipulate the manometei bulb The pressure within 
the cup IS gently increased until the blood flow' in the central artery is just 
stopped This is most easily observed thiough a simple tripod lens resting on 
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lUe glabs plnte Ihe inciniiv level lu the manometer js then recorded As 
a routine I take five readings and leeoid the average of these as the pressuie 
'Die following simple preenntions should be observed 

1 Die rabbit should be handled gentlj and eare taken to prev ent fright 
or evcitement 

2 Approvimatelv the same poition of the eeiitral aiteiv should be used 
in mal ing each siibsiquent leading 

d Die temperature at which the observations are made should be fairlj 
constant 

It IS to be recognized that the pressure reading so oiitaiued is oonsiderabh 
lower than that obtained in the caiotid bj the surgical method 

In Table I are shown examples of blood pressures obtained as described 
The apparatus has now been used for about two j ears and the method seems 
simple and aeeiiiate for purposes of comparative blood pressure studv in lab 
bits over an indefinite period of time 

RLFERESCES 

lAnderaon II C Demonstration oi no Instrument for Tnkina Repeated Blood Pressures 
in Rabbits, With Report of ^omo Experiments Proc Soe Eipcr Biol and Med , 
1023, xz 295 

sKuraya, T bew Jlonsurgieal Method for Blood Pressure Measurement of Rabbit, With 
Special Reference to Blood Pressure in Pericarditis First Report Acta scbolne med 
univ imp Kioto, 1024, va, 373 


STUDIES IV LOCAL AAESTIIESIA VIl 
The Tomoitv of Some Deuiv atives of Para Amino Benzoic Acid* 

By Jacob Svcks, Pn D , Ciucvoo Inn 

T he experiments reported here were carried out to determme the toxicitj of 
a senes of derivatives of para amino benzoic acid The compounds were pre 
paled bj Dr Roger Adams of the Department of Chemistrj of the University 
of Illinois The anesthetic value of these diugs on the rabbit's eje has been 
reported bj S I Cohen ’ 

Following are the names and formulas of the compounds in this senes 
The method used to determme the toxioitj was the intrapentoneal m 
jection of the drugs into albino rats The rats were w eiglied and the desired 
V olume of a freshlv prepared 1 per cent solution of the dntg iii 0 85 pei cent 
sodium chloride solution injected into tlie peritoneal cav itv of the rat the 
animal immediatelv leleased, and the time of injection noted The sjmptoms 
observed were esseufiallv those reported bv BIcGiiigan and Brough on an 
other senes of these derivatives, except in the case of those denvatives con 
tammg a ojolohexane nng (Nos 22 to 28) With this exception, the follow 
mg order of symptoms was noted there was a period of hj perirntahilitv , 

,, Prom Laboraton of Phamiacoloei and Therapeutlca mliersltj of Illlnola Cillepe of 
Medicine 
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NAilE FORMUL.\ MOI WT 

19 /3 Di sec butylaimno (p)NH,C.lI,CO,ClI,CH N(C,II,(«cc) ) ifU 

para ammo benzoate hydioehloride C„il^ONHCl 328 

20 ^ Di n amylammo ethyl (p)NH,CjH 4 CO CH CHJJI (C II,i(n) ) TICl 

para ammo benzoate hydi ochlonde C„ir3,0,N, IICl 356 
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Table H 


NDUDEB Or 
cojiromm 

SMILLESTJJO t, 
rOR COWUL 
siONs xin 
PER ro 

AV TIJIE TO OV 
SET or COVTOL 
SIONS at dose 
STATED 

ii L J> 

MO PER KO 

ATERAOE 
TIME TO 
DEATH 

NO 

RATS 

USED 

NO 

DEATHS 




SEC 


MIN 

Sec 



lA 

300 

10 

50 

325 

7 

20 

4 

4 

1 

150 
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00 

275 
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35 

6 

3 


2^0 

12 

4a 
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50 
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7u 
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15 
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05 
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5 

5 
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(luring winch a touch on the tail ^^ouI(I caubc a marked jump Following this 
there v,Q^ a parahsis of the c^tiennties the lespnation flien became labored the 
head \(as slouh draun bad waid and the animal snddenh uent into a clonic 
spasm This jia<?sed o/T to be folhued b} another spasm after a short m 
terval Dining tlie com ulsjoiis the iiiiiu iH\as geuemlh in opisthotonos Be 
tiuen coinulMons, there uas usiiall} a relaxation 

Aftei a senes of eomuUions thcie Mould foJlou a period of coma, then 
death, by respiraton paraljsis The heart generally contimied to belt for 
about a mixinte after respiration stopped 

Animals which did not die irithui tnenti minutes were generalJ-v fulh 
tecovered within an hour after the injection 

The sjTnptoras evoked when the ejelohexane dermtnts neie used Mere 
somewhat different After the peiiod of h\pcnrritnbilit^, tliere folloMed pos 
tenor pars! j SIS but mthoiit Joss of e^mJibrinin The animal Mould then mul 
denlj go into a con\'uIsion duiing mIucIi it Mas in the Kangaroo” position 
1 c, the fore legs were ele\ated and flexed and the bod\ supported bj the hmd 
legs EqmUbnum was generalK lost after the first spasm Death in these cases 
■" as also bj respiratory paralj sis 

Dnhke the effects of sublethal doses of the other members of the senes 
the effect of these den\ati\es did not wear off for several hours Tiiere Mas a 
marked h^'penmtahditi for as long as six hours 


286 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Table m 


COCAIYE COEFnCIENTS 


NUIIBEE OP COMPOUND 

ANESTHEMO VALUE 

TOXITT 

lA 

019 

015 

1 

0 67 

018 

2 

0 86 

018 

3 

0 74* 

0 40 

4 

0 86 

0 67 

5, 

0 71 

0 67 

6 

107* 

0 50 

7 

0 00 

0125 

8 

0 67 

2 50 

9 

lC7t 

0 67 

10 

212t 

0 67 

11 

0 67 

0 57 

12 

0 07 

0 50 

13 

1 16* 

0 67 

14 

0 00 

0125 

15 

0 24 

0 29 

10 

0 00 

018 

17 

2 38t 

0 50 

18 

0 69 

0 67 

19 

0 79* 

0 33 

20 

2 38i 

0 40 

21 

0 88 

0 55 

22 

102 

0 50 

23 

104 

0 67 

24 

0 52 

0 67 

26 

100* 

0 67 

28 

0 50 

0 33 

Tutocainc 

— 

0 40 


•Irritant tCorrosi\e 

Anesthetic ^alue from data bj Cohen* 


Table II gives the smallest dose causing connilsions, the aierage time to 
the onset of convulsions with this dose, the minimum lethal dose, the aver- 
age time to the death of the animal with dose, the number of rats used and 
the numbei of deaths at this dose Cocaine and tutocaine are included for 
comparison The toxicity of procaine as determined b\ this method is re- 
ported by McGuigan and Brough* 

Table III gives the efficiency of the drags in producing anesthesia of the 
rabbit’s eye, with the duration of anesthesia with 1 per cent cocaine as unity, 
and the toxicity compared to cocaine as unity 

DISCUSSION 

In those compounds of the series in which the aminoalcohol portion of 
the molecule is puiely abphatic (Nos 1 to 6, 9 to 14, and 17 to 21), the 
minimum lethal dose is 75 to 100 mg per kg of body weight in eleven of 
the seventeen compounds Some of the coiiosive ones, those with 4— and 5 — 
carbon allcils, haie no greater toxicity than those which pioduce good anes- 
thesia 

Of the remaining six pureh aliphatic derivatives, two of high molecular 
weight. Nos 3 and 19, have a somenhat lower toxicitj No 14, which is 
of low molecular weight and has no anesthetic value, has a correspondingly 

low toxicity , - ,. 1 , 

Compounds Nos 1 and 2 show a high anesthetic value combined with a 

remarkably low toxicity No 1 is an isopropyl derivative and No 2 a normal 
propyl derivative with the diethyl-amino group in the ^-position 
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Those compounds containing a pipendme ring (Nos 7, 8, 15 and 16) 
show marked concordance between anesthetic Talue and toxicity No 8, 
which IS an effectne anesthetic, is \eiy toxic, No 15 is less effective and 
less toxic, and the other two ha-\e no anesthetic value and ■very low toxicity 
The cjclohexane derivatives (Nos 22 to 28) show better anesthetic powers 
than the purely aliphatic ones, but their toxicity is of the same order 

REFERENCES 

»Cohen, S J Jour L.vd Clin Med 1927 xii, D83 

iMcGuJgan, H A , and Brongh, G A JoUR. Lab Clin Med 1^25 li, 479 


A PEACTICAL TECHNIC IN THE PEEPAEATION OP SMEAES POE 
THE EXAMINATION OP TUBEECLB BACILIjI* 


Br L T BtACK, M D , DEm’En, Colo 


T H Hi old tochtiic used in the examination of smears for the tubercle bacilli 
and m making comparisons of diffeient smears according to the Gaffky 
scale IS not only of no i alne for clinical purposes, but very often has a detri 
mental psychologic effect on the patient V patient feels that, if the reading 
of his Gaffkj scale is 7 per field todaj and was only 4 per field four weeks 
previously, he is clmicaEy worse 

"What are the mistakes made according to the old method? V7e hunt for 
lentil like particles in the sputum and smear it thicklj on the slide Some 
times we find tubercle bacilli in those particles and sometimes we do not, and 
it very frequentlj happens that our laboratory diagnosis is “too many to 
count” m a case which, from a clmical and x ray standpoint, must be oonsid 
ered as greatly improved On the other hand n e find fen er bacilli in the 
smear of a patient who, from the clinical standpoint, is definitely worse In 
other words, we fool not only the patient but also ourselves 

During the past two years we have been using a technic suggested by 
Dr Pelix Baum, our Medical Director Dr Baum had used this method for 
many years in Europe and had had v cry satisfactory results The technic is 
very simple 

The sputum is placed in a bottle or container and whipped for one minute 
with a wooden applicator around the end of which a piece of cotton has been 
wrapped The tubercle bacilli present in the sputum will become adherent to 
the cotton The cotton wrapped end of the applicator is then drawn once 
very lightly and quickly across the slide, leaving a thin smear in which the 
tubercle bacilli are distributed homogeneously 

This method has been used in hundreds of cases and we have concluded 
that in many of the cases where we could not find tubercle baciUi according 
to the old method of smearing the sputum was positive with this technie 
The Gaffky scale applied to this technic is obviously of greater value in the 
determination of the degree of the tuberculous process 

^om the Medical Department National Jenish Hospital Denver Colo 
Received for publication April 18 19*^ 
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Sii The repoit 'nhich I am about to moke may possibU bo interpreted as an attempt 
to discredit the work of one of your contributors Please bo assured that such is not the 
case, and that the onh attempt made is to establish the scientific truth of the case, tint 
factor that sometimes so easily eludes tho best of us 

In an article entitled “A Study of the Antigen used in the ■Wassermnnn Test for 
Syphilis” 111 a our issue of Juno, 1!)20, xi, No 9, page SCI, Mr S L Loiboff, PhB, 
of New York in a consideration of tho role of tho antigen in tho fixation of complement 
and in tho formation of a precipitate, makes tho following statement 

“Heating of tho beef heart tissue or of the alcoholic extracts used as antigens in 
tho 'Wassermann teat for svphilis does not affect their oomplcmont fixation power but docs 
destroy their precipitate forming property ” 

On reading this article wath interest, and haiiiig available a heat extracted antigen 
which I had prepared several months ago for use in tho Kahn test, but which to date I 
had not used, I determined to check the aboie quoted statement in so far ns it bears on 
the precipitate forming property of an antigen for the Kahn test With the correctness 
of the first part of the statement I was already faniili ir, haiing proMously siictcssfulh used 
a heat extracted antigen in the Wassermann test 

A known positiio sxphilitio scrum was obtuned which had been reported four plus 
positiio Wasseimnnii and four plus positive Kahn b\ tho Hxgicnic Laboratory of the State 
Board of Health at Columbia, S C This serum together with a known negative scrnin 
as control, was run through tho Kahn three tube macroscopic technic, using both an antigen 
prepared according to tho Kahn Standard formula, and tho heat extracted antigen referred 
to aboxc which wall bo described later Tho result of tho test was positive by both antigens 
in all tliieo proportions A microscopic examination of tho precipitates formed showed 
slightly larger granules by tho Kahn antigen, the heat extracted antigen precipitates being 
of smaller granules but more thickly distributed throughout the field 

In order to further test the heat extracted antigen the same two sera wore run 
through with it by Kahn's presumptive procedure of high sensitiveness using a Kahn 
Special antigen for comparison The results were identical xvith those of the three tube 
test 

111 order to test the sensitivity of the heat extracted antigen the known positive 
syphilitic serum was run through by Kahn’s quantitatuo procedure, using tho heat extracted 
antigen and the Kahn Special for comparison The serum showed a positive titer of 20 
reacting units, being positive in the 1/5 dilution by both antigens, thus proving an equal 
sonsitiiaty for tho heat extracted antigen with the Kahn antigen A microscopic examina 
tion of the contents of the tubes containing the next higher dilution of the blood serum 
showed no evidence of an\ precipitate by either antigen 

It would, therefore, seem that Mr Lieboff’s statement is in error, and tint the 
heating of the beef heart tissue or of tlic alcoholic extracts used as antigens does not 
permanently destroy their precipitate forming property Mr Leiboff’s conclusions were 
based on experiments with tho Sachs and Georgi reaction, and my findings may therefore 
be said to bo only further eiidence of the fact which I belieie is now generally admitted, 
that Doctor Kahn has come closer to achieving a rational precipitation technic than anx 
of his predecessors 

The heat extracted antigen referred to, which I have called the Penn antigen after 
its onginatpr, Mr B H Penn of the Laboratory Staff of the South Baltimore General 
Hospital, Baltimore, Md , is prepared as follows 50 grams of dried, ground and pulverized 
fresh beef heart is extracted for three days in the refrigerator by other, in a 500 cc 
Erlenmeyer flask, the other being added to cover the heart tissue to a depth of one inch, 
and discarded at the end of each day and replaced by a fresh portion of ether The heart 
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(issue IS then ngain dried in air until nil trace of etlier is removed and (detracted with 
ethji nlcobol, 5 cc per gram of beef heart by boiling gentlj for one hour in a flask over 
a Bunsen llnme, with an inverted funnel in the mouth of the flask to serve ns a condenser 
tbo loss of alcohol by evaporation being replaced, and further extracted bj heating for 
one hour in a flask immersed in a bath of boiUng water The alcoholic extract thus ob 
tamed is cholesterohzed to the extent of 4 mg of cholesterol per cc of extract The 
antigen thus prepared is ono showing usunlh a very high titer for the IPassemnnn ttst, 
in which it has been used sntisfactonlj now for some time at tlie South Baltimore General 
}lospita] Ab titrated by tht nritcr for the routine 3 tube Kahn test it showed best 
results in proportions of 1 plus 2 5 with phvsiologic salt solution As used for the Kalin 
quantitative procedure experiment rtferred to above an arbitranlv chosen titer of 1 plus 
1 T was employed with apparenth salisfuctorj results 

(Signed) ARrnua T Brice Jk BA 

Florence & C, August 9 192i 


Sir — It appears to mo that the different results obtained bj A T Brice, Jr and 
myself arc duo to two factors one is the differtuco in the technic of the preparation of 
the antigen, and the other is ns Mr Bncc suggests, the use of a different metliod in 
performing the tests 

Since no statement to the eoiitrnrv is made, I presume that in the ‘ Penn' antigen 
the heart muscle is dried at room temptraturt In tlio antigen which I used the tissue was 
treated at high temperature (Joue Lvr \^D Cum Med 1925 xa, 127) the tissue was 
rawed with water and autoclaved at 15 pounds pressure for ten minutes, Jt was then 
strained through cloth, washed with hot water and dried m an electric oven at 100 C 
until perfectlj drj The drj powder was ground completelj extracted with ether and 
finally with boiling alcohol ‘=?jnce I have not tried the Kahn test with this antigen, I am 
in no position to saj how it would behave in that test 

The ^arlatlo^8 in tlio tochmc in the performance of the Sachs Gcorgi and the Kahn 
tests ns to the method of prepanng tho antigen, dilation and incubation are factors 
which would greatl) modifj tho results particuIarU since we are dealing with colloidal 
substances 

That heat produces a deJofenons effect upon the antigen used in the Sachs Georgi 
test 18 indicated by the following statement of Sachs (Arch f Dcrmat u Syph, 1921 
cxxxii, 18) ‘^mit den Vorwurmcn bci hoheren Temperaturen unspeziflscho Reactionen, die 
nacli zweistimdigcn Vufentlnlt in Brutschrank und nnchfolgender Zimraertemperatur 
auftreteu, sukzossivc schwinden Jcdoch sind aie erst nach zweistundigem 'Vorwnrmen bei 
60 roVstandig ehmiaiort, vohci aber die Beactionsstarko schoa immerhin deuthch abgeDommcn 
hat " 

Tho loss of precipitate forming property by incubation at 50 C cannot be ascribed 
to an alteration of the serum for all sera are inactivated at oB C and it was further 
brought out by Kahn, Johnson and Bo>d (Jour Infect Dis 1921 xxix C39) and by Kahn 
and Johnson (Ibid, 2922, xxxi 4SS} that heating at 55 C for three hours had ver; bftle 
effect on the reactive substances in syphilitic serum The indication is that Saclis results 
wore duo to some alteration of the antigen bj the heat 

My interest in the Sachs Georgi test was not per se but in the question of wlietlicr 
complement fixation in s^pliihs did or did not depend upon tho formation of a precipitate 
I did not make use of the more dchcato and more specific test of Kahn for the only reason 
that this work was started m 1921 before the Kahn test liad gamed its present populantv 
In tho article referred to by Bncc, on page 8G2, I made the following statement 
‘ Failure to notice a precipitate macroscopicailj docs not prove tlie absence of an invisible 
precipitate we know that albumin particles may aggregate into larger particles mthout 
causing precipitation, provided the excess of ono of the precipitate forming colloids acts 
as a protective colloid Thus, further evidence is necessaiy to settle this question " 

(Signed) S L LEiBorr 


Kew York, Oct 12, 1927 
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LABORATORY TECHNIC 

BLOOD, STAmUNG OF Technic for Staining of Blood Preparations by Glemsa’s 

Method, Van Walsem, G C Ncdcrl Tijdschr v Genecsh , January 23, 1926, i, 

351 

From a study of factors concerned mth the production of inconstant results obtained 
mth Qiemsa's blood stain Min Walsem makes the following recommendations for its use 

1 The stain is best prepared in small quantities so ns to be relatively fresh when used 

2 To prevent agglutination and facilitate staining the blood should bo collected as 
described below 

A "separating fluid” of tUo following formula is prepared 

Cliloral hydrate 4 per cent — S parts 
Coeaino hydrochlondo 6 per cent — 3 parts 
Morphmo lij drochlorido per cent — 2 parts 
Glucose 3 per cent — 13 parts 

This solution is clear and stable To seven parts add two parts of 0 5 per cent sodium 
carbonate solution The resulting mixture, which is the ‘‘separating fluid,” is turbid One 
part of this solution is mixed with two parts of blood and smears made from the sediment 
after centrifugation 

S After standing eight hours the slides are fixed for fifteen minutes in methjl alcohol, 
dned by centrifugation, mimorsed in 1 per cent chloroform for one minute, in metlijl alco 
hoi, and again dried 

4 Stain two hours 

5 Cliange to dilute stain (1 drop to 1 cc) for one hour 

6 Rinse, dry and diiTercntiate two minutes in equal parts of cedar oil and oil of cloves 

7 Blot dry with filter paper and examine 

IiTVEE rOKCTION Rose Bengal in Bunctionil Examination of the Liver, Elesslnger, 

N, and Walter, H Bull et mcm Soc Med d Hop de Pans, April 1, 1920, xlii, 

625 

After an examination of more than fifty cases, the authors arrived at the following 
conclusions 

The rose bengal test of liver function is a simple and easy method and is harmless 

It IS a test winch, while it does not permit the determination of the amount of insuf 
flciency, is always very positive in marked affections of the liver and is negative in individ 
uals with a normal liver For this reason it is often a valuable aid in diagnosis A finding 
of more than 3 mg per liter of blood indicates the necessity of searching for an affection 
of the liver which frequently is latent 

From a point of view of prognosis, it is not of immediate value except as a simple 
function test when used along with tests of other functions 

Wlien repeatedly made on one patient during the course of his disease it permits the 
exact determination of an affection of the bver parenchyma 
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DIPHTHEEIA Pergola s Nutrient Subatratmu for BacfUI of Diphtheria Nyfeldt, A. 
Ugesk f Lacgcr, Fcbninrj 18, 192G, Ixxxvui, 165 

Njfeldt conducted an extensivo mvostjgatjon as a result of ivluch the smtahiUt}' of 
Pergola's medium for B diphtheria is confirmed 
Tho formula for Pergola's medium is 


Scrum (oi, horse, goat) 50 c.c 

Sod chloride solution 0 8 per cent__^ 50 c c 

Potassium tollunto solution 2 pci cent- - Ice 

Yolk of egg - 1 


This mixture is emulsified m a slenle flo^k and from 5 to 7 c c are placed in test tubes 
and coagulated as a slant for one hour at 90 C and 8ub‘»cquently sterilized in the autoclave 

WASSEEMANN The EeacUvatlon of the Wassenaann Reaction and Infections Mlitan. 
G Bull Soc lied Hop Pans May 27, 1J2G xlii 795 

A short time ago Dufour reported examples of reacti\ation of tho Wassenaann reaction 
following injection of tj^ihoid Vv.ccine Tho author was much interested in tho commumca 
tioa and bebeved that n history of this subject would be appropriate 

In 1910, tho author designated under tho term rcactixation a phenomenon consisting in 
the appearance of the Bordet t\as«ormnnn reaction after antisj-phihtic treatment, especially 
914, when this reaction appeared to bo absent previously Ho applied this test to the study 
of syphilis in general and particulorlj to the determination of cure from syphibs It cannot 
bo denied that in a patient uho has had no treatment and whose reaction is negative, if the 
reaction becomes positue after a sliort treatment it is a proof that the patient was not 
cured, wlulo a persistent negative reaction is an argument in favor of cure 

Since tho discovery of this rcactnntiou by 914 endtavors have been made to find bet 
ter methods bj which positives could more frequently be obtained It was found that this 
could bo done best by an incomplete treatment consisting of one or two injections Other 
aotisyphilitic remedies, such as mercury, iodine and bismuth appeared to bo capable of giv 
mg tho same results 

But later it was found that nonspecific substances had the same power soch as collargol 
radium bromide and milk Some, but not all, infectious diseases are capable of producing 
a reactivation This phenomenon has been observed after herpes and scarlet fever 

I^'euda has shown the influence of mfluenrn on the TTassermanu reaction Marini has 
shown that typhoid fever has the same power Other authors have found tho same rcactivat 
mg effect m typhoid or cholera vaccine and also in sterili/cd milk 

The author believes that thc^ various agents do not cause a simple reactivation of the 
Wassermann reaction but that they really produce a recrudescence of tho syphilis itself due 
to a biotrophic action of tho chemical substance of tho vaccine or of the bxetena on tho 
parnsjtc of syphilis 

WASSEEMANN On the Reactivation of the Wassermann Reaction In Experimental 
Infections Dufour H Oasterau A and Eidiez B Bull Soc Hop May 20, 192G 
xhi 778 

Por a long timo the autliors noticed that the Bordet Wassermann reaction became posi 
tivo m a certain number of patients who had a more or less general infectious disease Thus 
many cases of hereditary sj'plulis show a positive reaction after a tuberculous pleunsj or an 
epidemic encephalitis 

Cases of cerebral tumors have bees reported in which tho Bordet Wassermann reaction 
in the cerebrospinal fluid was positive Such facts have led investigators to throw doubt on 
tho Bordet Wassermann reaction or to consider its presence as a proof of reactivation in 
latent syphilitics 

Milian has shown that scarlet fever, herpes x rays etc , reactivate the Bordet Wasser 
mann reaction m syphilitics or hereditary syphilitics 
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The authors ha\o en(lea\ored bj means of a locil inflammation to reactiiate the reac 
tion in Imoivn syphilitics who had been ncgatiie Tiiej ii'^cd fl\nt!on abscesses but were not 
successful in pioducing a reactnation 

Thej then determined to trj an e\porimentnl general infection and for this purpose 
used nntitj’phoid vaccination Tno injections of this laccino neio given at oiglit daj inter 
vals to a man sixtj jears old who had been sjphilitic since the age of tnentj The Bordet 
Wasscrmnnn reaction was nogatne before tho injection When his temperature was 38° C 
(100 4° F ) ho gave a clearly positne reaction Tlirce necks later the reaction again became 
negative This is an experimental demonstration that an intci current general disease can 
reactii ate tho Boi dot Wassomiann reaction in a sypluhtic It should be understood tliat all 
patients do not react in this manner For example, a sviihilitic nitli a negatuo reaction 
retained tins ncgatiie reaction in spite of an attack of tuberculous peritonitis with consul 
erable fo\er 


JAUNDICE Excretion of Phenolsulphonepbtlinlein in Obstructive Jaundice, Abramson, 

H A Arch Int Alcd , Febriiarj, xxxni, JOl 

Tho phcnolsulphoneiihtlinlcin concentration was rcadilj determined in tho presence of 
tho bile pigments bj precipitating the extraneous pigment with an excess of saturated barium 
lijdroxido In urine containing bile pigments the djo is partialh adsorbed during prccipita 
tion the degree of adsorption being dependent on the coiicontiation of pigments and total 
urine lolume The correction for adsorption is cnsih determined because the qiiantitv of 
adsorbed phenolsulphonophtlialein in a gnen specimen of urine whose pigments have been 
precipitated bi barium h) dioxide, as far as the accuracy of tho tost requires, is a constant 
within the limits of from 0 to 0 mg (0 to 100 per cent) of the dje 

When tlieio is no correction for adsorption 

1 It IS preferable to gi\o the dje intin\oiiou«lj but intramuscular injection is almost 
as suitable 

2 The two hour specimen should bo diiided into two equal parts 

3 To one part an excess (urine volume plus 50 c c ) of saturated barium Indroxidc 
should bo added, and this should bo diluted to lOO or 1000 c c and then filtered A portion 
of the filtrate should bo compaicd with standards It the 500 cc dilution is used, tho read 
ing IS direct If 1000 co is the dilution, tin two hour excretion is the reading times two 
It IS, of course, oiilj iiccc sail to catch a few cc of the filtiati The dilution to 2 liters 
aids 111 colonmctiic compaiisoii 

4 If the total two hour pcrci iitagc of cxciction of dje is normal oi oiilj 5 or 10 per 
cent below the lower limits of normal, the leading stands as tlic excretion of the die and the 
excretion maj be considered normal 

When correction for adsorption must be determined 

5 If tho reading obtained is below normal, it must bo detemimed whether the dimin 
ished excretion of the d)c is ictual or is due to adsorption To the lemaining half of the 
urine, of which the die content has been determined, 0 25 c c (500 cc dilution) or 0 5 c c 
(for 1000 cc dilution) of phcnolsulphoneplitlialeiii should be added Mitli intense jaundice 
and large urine volume the latter is preferable The percentage of dje in this control 
should be redetermined 

6 The second reading in Paragraph 5 ramus the first reading in Paragraph 4 gives the 
quantity of dve not adsorbed For example, if the fiist reading (appaient two hour excre 
tion) had been 20 per cent and if to tho remaining portions 0 25 c c of tho dye had been 
added, the second reading, granting that none had been lost hy adsorption, would bo 20 per 
cent plus 50 per cent (0 25 c c of dye to 500 cc ) or 70 per cent If the reading were 50 
per cent instead of 70 per cent, it would be eiident that the added dje gave onlj an addi 
tional 50 per cent minus 20 per cent, oi 30 per cent of color Hence, three fifths of the die 
added was determined and two fifths lost bj adsorjition 
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7 The ilnal corrected reading of excreted djo is equal to tho first reading divided by 
the fraction not adsorbed, or 

^ 2 Q_p^_ce^_ 2 Q ppj. gpjjj X 55 = 33 per cent 

In the event that the colonmctric comparison la not good because the pigment has not 
all been removed, practically tho last traces maj bo precipitated by making a second dilution 
using banum hydroxide instead of water os the diluent The second dilution does not cause 
much adsorption of dye because tho mass of precipitate is usually small Furthermore the 
colonmetnc comparison with standards above 30 per cent has been difilcult, and the most 
accurate readings are obtained by comparison with lower values and by then multiplying by 
tho necessary correction factor 

Summary of TesuUs and Comment —The phcnolsnlphonephthalcin excretion was found 
to bo normal in fifteen cases of obstructive jaundice ailh a varied etiology In all of these 
cases there was no evidence of renal insufficiency Tlie duration of jaundice was up to six 
months. Seven cases had periods of intense icterus lasting more than one month Three of 
these lasted more than two montJis The ages ranged from twelve to seventy two years 

It would seem from tho morphologic changes in tho kidney m jaundice that the degen 
erativo processes are to bo found chiefly in the convoluted tubnics In uncomplicated ob 
stmctive jaundice, tho excretion of phonolsulphonephthalnn is normal This normal excre 
tion of the dye would fit in with the hypothesis that the excretion takes place through the 
glomcmli of tho kidney, since there is apparently no evidence that tho severe renal poisons 
that are present in jaundice influence tlie structure of the glomeruli 

These prolonged cases of jnuudico demonstrate that in uncomplicated obstructive jaun 
dice kidney function as estimated by tho foregoing methods is probably unimpaired "What 
18 the influence, then, of obstructive jaundice on diseased kidneys that are functioning nor 
mally but whose re ervo is near the point at which additional injury may produce diminished 
function! Are tho cases of obstructive jaundice which develop uremia those in which a 
further slight kidney injury leads to renal dysfunction! And finally the question arises, Is 
this injury simply duo directly to the action of bde pigments and salts on the kidney, or is 
it due to a disturbance of tho total metabolism! 

Ct>nc!imoiu~l Tho cierction of phcnolsolphonephthaloin b> the in obstnictiTO 

jaundice has clinical and physiologic significance 

2 In fifteen cases of nncomplicatod obstroctiro janndicc the excretion of phcnolsuipbone 
phthalem was found to be normal 


SMAliPOX Tho Blood in Purpuric Smallpox Iteda K Jour Am Jted Assn June 
13, 1920, Ixxxiv, 1807 

A climcnl rev.oiv of fort, eight caeca The prmcpal changes were forad in the ccMar 
elements of tho blood, .nvolving the numerical values of the platelets and leucocjfes and tho 
morphologic structure of the leucocytes and erythrocytes rinr 

A Liea and progressive tbrombopcn.a nntd its tenn.aation 
pane smaUpox m contradistinction to n inp.d and steady rise m platelets after the vesicular 

“^*°r^other°M^,fl^caTt' finding is n rapid decrease m the pol^orpbonncloar nentrophiles. 
All observers agree ns to tho presence of a lymphocytosis in smallpox , 

Along J,. the appearance, in varvrng numbers, of mjeloeytes 7^ “ “a" 

atypical and pathologic lymphocytes on absolute U-mphocy osis o 

found in all forms of pustular smallpox aiawtortfo 

In the purpuric typo, however, a d. appearance of the polymorphonuc ear elementa was 

effected bo suddenly and so nearly completely that, with a very ig i enc 
cemic state or acute benign lymphadenosis might be diagnose rom i ,, 

Another stnking condition was the appearance of pathologic 
basophilic stippling, and polychromatophilia without clinical or f ® 

anela or chronic sepsis These findings may be taken as indicative of intense bone marrow 
stimulation 
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A most sinking linding in tlio stained smear was the presence of fragments of con 
densed nuclear bodies, usuallj surrounded bj a small portion of neutrophilic cytoplasm 
These were derived from pohinorplionuelear leucocytes 

These changes are held to be duo to the direct effect of a toxin vims on the cellular 
structure of the matuie Icueocjtes in the circulating blood and Ikeda believes them reason 
ablv specific and occurring sufificientli oarlv to make them of positive value in earlv diag 
nosis 

In the terminal stages an intense bactcnemia — frequently of hemolytic streptococci — 
was frequently encountered 

The hemoglobin and red cell count were practically normal 

Lymphocytes showed the same picture ns seen in pustular smallpox the presence of 
pathologic forms such as ati-pical Ijanphocy tes, plasma cells Turck’s “irntation forms,” 
and occasional immature forms Monocytes showed no characteristic changes 

Mjelocites and metamveloci tos were frequent h found Eosinophiles and bnsophi'es 
showed no changes Erjthrocatc fragility remained normal Bleeding time seemed pro 
longed and coagulation tests were inconstant, though these observations were not recorded 
in a sufficient number of cases to permit conclusive impressions 

MEDIA A Synthetic Food Medium for the Cultivation of Drosophilla, Fearl, B Tour 

Gen Physiol, March dO, 11)20, i\. No 4, p 513 

The following medium has been found to be well adapted to the cultivation of the 
fruit fly 


Solution A. Cane sugar 500 gm 

KNaC.H,0<,4H.0 50 gm 

(NH,) SO, 12 gm 

MgSO,7H O 3 gm 

CaCL 1 5 gm 

H.0 to make 3000 c c of solution 

Solution B Agar agar 135 gm 

Tartaric acid (C,H,0,) 30 gm 

KH.PO, C gm 

H 3 O to niaho 3000 c c of solution 


Melt the agar thoroughly in the water with heat, add the salts, and for the medium to 
be used m the fly bottles, mix equal parts of Solutions A and B For some kinds of work it 
has proved desirable to have the final food a little less stiff, in winch case a smaller amount 
of agar is used, without changing the composition otherwise 

Tins medium has a Pn when freshlv made, cooled, and the agar sot, of approximateli 
3 7 As the flies live upon it the Pn falls to a value of 3 0, or m some cases o\ en lower 


STAINS Chemical Studies on Polychrome Methylene Blue, MacNeal, W J , and Killian, 
J A Jour Am Cheni Soc, 1920, xhiii, 710 

A description of methods for the manufacture of dimcthylene blue chromate, niofhileno 
Azure B, methylene Azure A, and methylene violet, for the details of which the original 
paper should be consulted 


TUBEBCtTLOSIS Blood Cell Volume Index on Pulmonary Tuberculosis, Newcomb, P 
B Southwestern Med , March, 1926 

Using the Van Allem hematocrit, Newcomb reports a studv of the blood cell volume m 
30S cases of pulmonary tuberculosis as a rcsidt of which it is concluded that the blood cell 
volume index is advocated as an addition to the routine blood examination m pulmonan 
tuberculosis It appears to be less hable to human error than the hemoglobin percentage 
and color index in that its computation is mathematically and mechanically controlled 
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In a brief CNponcnco the blood cell volume index Ims been found to bear generally a 
true and consistent relation to the patient ^3 condition— normal or high readings being the 
rnlo m tho e ulio are sboaing progress under treatment rvliik low values are iccorded for 
patients v,ho arc failing pliNsicallv 

BILIRITBIN Comparison of the Sensibility of the Reactions of Gmelln and Grimbert 
for tho Presence of Blllnibin in tho Urine Gamier M and Giroire H Pans, 
Med, Mav 1) \M 

Qtacliii’a reaction 1 much I s ( li it<. than tin. precipitation methods, C'lpcciaUy that 
of Gnaibcrt tin. tcchinc of \%hich I'j a l >lhn\ j Lt. ot a 10 i^er cent olution of banum 
chloride is added to 10 c c of unne th nnxtiiK. is Inkcn Molintli nod is then centrifuged 
The pixcipitatc con'll ting of ulj lnt« flio‘iphatc and bilirubinate of barium is first nnshed 
b} centrifuging in 10 r c of natcr then after decantation it 11 taken up in 4 c c of 90 
per cent alcohol containing i itr cent of its \olumc of pure hjdroclilonc acid Tins mixture 
Is placed on a boiling water batli for about one nunoto If the liquid is colorless there is 
no bihnr> pigment in tho uniie but if c dortd green or blui**)! green the urine contains bdi 
rubiu, if It 13 colored blue \iolef ci uinnine red -"the. urine ccntnui bilini^ pigments 
in tin, process of oxidation ruudh if tho liquid pre^^ents a brownish tint two drops of 
hydrogen peroxide solution niu t le nihd onJ the mixture ngnni 1 pi cod on the boiling 
water bath the nppiamncc ot a gneu color hows the pro cnee of bilmra pigment 
Grunbert’s reaction is f*n tun i mu itm a Gimlui s reaction 
In certain urine, Cm bn ii uti u 1 n t cbtiuned n the rnlor* an mnaked b^ other 
colored substance \w the urine lot (umlwrt leaiti n i positiii it Inlmij pigments nr< 
piesent 

SPORE STAIN A Safe Spore Stain for Class Use May H G '^tnm Tcchnologi, Julj 
192G i No 3, p 105 

1 Male film and Ilx bj licit a-* usual 

2 Coicr with small amount of o per cent thruniic acid 

S After tlurt> seconds add abmt twin as mutli coiicciitrutcd aniinoma ns there is 
chromic acid on tho slide ^Ilon to nit about two mumios 

4 Rinse with tap water 

5 Steam with carbol fucli in foi two or tlircc mmutts 
0 Rinse 

7 Destam with one per cent sulphuric acid for fifteen to thirty seconds 

8 Rinse ne,aiu and flood slide with tho tap water 

0 Add to this a few drops of I ocnicr ‘i metlnlcnc iiluo and allow to stain for ten to 
tlurt\ seconds 

10 Rinse, blot, drj and examine 

TJic dilution of tho mctlnlenc blue is nttts ur\ because the pre treatment incienaes the 
staimng properties of the cells so much tlmt a good methylene blue oicrstams when used 
m concentrated form cien if nn^Jd ofT a ctoiid or so after it is put on the slide 

TJio results with this method will not nlwais be equally good as a Inch of sufficiint 
dc&taining may leave some icgetativc cells red or an oxerstaining with methylene blue will 
make the cells opaque and even form a heavy film 01 cr «ionic of the spores but the spores will 
always be stained and clearly visible The axcrat.c *itudcnt has no more difficulty with this 
method than with the Gram stam and notioHi obtains more reliable results 
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Books for Eeriew should be sent to Dr Warren T Vaughan, Medical Arts Building, 

Eichmond, Va 


Medical Laboiatory Methods and Tests* 

T he purpose of this book is to present, for the use of the physician, the chemical, 
microscopic, and other examinations which maj be made in the office laboratory 
Many of the procedures are, quite naturally, those in voguo in Europe, although 
the work of American investigators is not neglected, and the work should servo very well 
for the purpose for which it is intended 


Foi ensic Medicine and Toxicology^ 

T he increasing importance of medical evidence and the fact that anv phvsician maj 
find himself called as a mtiicss renders some knowledge of medicolegal procedure a 
necessity Such a survej is presented in this ninth edition of Buchanan’s work 
The book is divided into two sections, the first concerned wath forensic medicine, 
and the second with toxicology 

Willie the legal procedures are those of the English courts, the book should prove 
useful to American readers because of its clear presentation of the subocet 


A Statistical Survey of Three Thousand Auiopsiest 

A EEPOKT of a study of the postmortem examinations performed during the years 1900 
1923 Hone but fairly complete autopsies are included and the material surveyed is 
evhaustivelj classified and cross indexed 

The report is divided into nineteen sections, each concerned with particular conditions 
and IS embellished with numerous tables and charts 

It illustrates anew the striking importance of congenital sj-phihs as a cause of infant 
mortalitj (112 of 307 cases) 

The first three sections are concerned wath a general survej, the remainder discussing 
the conditions found m seriatim 

The relative frequency with which various conditions were encountered is showm below 

•Medical Laboratorj Methods and Tests B> H French Plivslcian Guj s Hospital 
and T Nuthnll Assistant Guys Hospital Cloth. Pp 246 62 Illustrations and 3 colored 
plates Price 52 50 ChicaEro Medical Book Co 

tForensic Medicine and Toxlcolosrj ed 9 (Buchanan) revised and enlarged bj J E TV 
McFall Professor In Forensic Medicine and Toxicology University of Liverpool Cloth 
Pp 445 57 illustrations l^ice 55 00 14(1111001 Wood and Co 

5 A Statistical Survej of Three Thousand Autopsies Bj M m Opuls Department of 
Pathology, Stanford Unlversltj Paper Pp 370 16 charts Price 52 50 Stanford University 

Press 


Note In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto 
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Tuberculosis 

04 % 

Septic infections 

42 % 

Arteriosclerosis nephritis 

37 C % 

Gonorrhea syphilis 

31 Vo 

Tumore 

30 % 

Malformations 

14 5 % 

Miscellaneous lesions 

40 % 

Calculi 

11 % 

Alcohobsm drug addiction 

05 Vo 

Injuries poisonings 

10 6 

Acuto infections 

66 % 

Cirrhosis anemia 

10 n 

Diseases of metabolism 

13 8 Va 

Animal parasites 

175% 

The enormous amount of material 

thus gathered and minutely studied should be in 


ralnable to patholo^ats and thoac intercsfid in disease 


Diseases of Children* 

I N HIS prefactorv remarks Cameron defines his handbook: ns one that deals briefly with 
the fundamental principles invoUcd in the application of the fundamental and primary 
conceptions relating to pcdntrjc'i This presentation maKcs no pretense of being a 
complete textbook but ou the cfln(rtr^ stresses its message to medical readers in a most 
unpresaive, brief and practical raanuer The book is more or Jess doroid of theoretical 
discnssions laboratory procedures or u jcroscopic and gross pathology It presents in a 
practical manner the salient features of certain common disorders met with in infancy 
and childhood as newed and interpreted through tho eye of the pcdiatnc clinician The 
wealth of condensed and common sense observations are presented in a somewhat similar 
manner as found in Ins splendid and famous book The hcrxous Chdd Cameron deplores 
the lack of c more profound aud intensive teaching of pediatrics in the routine medical 
curricula of schools and colleges and when one takes into consideration that approximately 
30 per cent of the averago phjsician s patients aro within tho age limits of infancy and 
childhood certainly tlus criticism is amplj justified The subjocta of the thirteen chapters 
were chosen to present the most important evorjda} problems that confront the physician 
m the routine course of his medical duties and it is with this view that Cameron s vision 
and broad knowledge are interpreted within the pages of this Bmall textbook 
The chapters are captioned as follows 
The Study of Disease m Childhood 

Diseases of the Kewly Bora CoDgenitol Tranmatic and Infective 

Breast Feeding and Its Management 

Sleeplessness and Kervous Unrest in Infancy 

Catarrhal Infectioiu 

Vomiting in Infancy 

Diarrhea xn Infaacj 

Constipation 

Inherited Predisposition to Disease 

Condnet and Management and Their Effect Upon Health 

Some Surgical Operations Upon Children 

Backwardness and Convulsions in Jniancy 

Diet 

As a medical handbook the features aud procedures that are chosen are so weU and 
clearly presented that it is indeed worth while to absorb Cameron's broad chmeal ex 
penences in the several chapters of this booklet. 


_ Blaeaaes of CHilldren By I 
diseases of Children Gus''s Hosplta 


C Cameron Physician In Charge Department 
Cloth Pp 199 Oxford University Press 15 6 
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EDITORIALS 


The Piophylaxis of Acute Infections 

Q uarantine as a in opUj lactic measme IS, pel haps, one of the oldest 
means utilized in the pievention of disease, as it is mentioned in Biblical 
writings, lefeiied to in some of the cailiest knonn hicioghphic lecoids and, 
perhaps, nndei the guise of “taboo” may be lecognized among the antiquities 
of piimitive peoples 

Oiigmally applied without distinction to disease in geiieial, the maniiei 
and duration of qnaiantine has nndei gone various modifications m modern 
days m accordance with the evolution of nndei standing of the etiologic agents 
and the mannei of then dissemination in canons diseases, and lecent studies 
suggest some fmtliei modification of the laliie of the method as applied to 
ceitaiu specific infections, such as scailet fevei 

HolsU has leeently published a study of the relation of qnaiantine to the 
iQCidence of scailet fever in Noiwav which, vhile not final m its conclusions, 
at least opens up an inteiesting vista and suggests the advisabilitj of the col- 
lection of similai and more extensive data in otliei countries 

In Norway scailet fcvei is tieated largeR bi isolation m the home or 
hospital, and a stndi of the incidence of the disease leveals the lowest mci 
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(IcJice ulierc IKiUq conditions and the absence of hospitals ha\e alnajs made 
the fight against the disease difficult, and the highest incidence ivhere the 
facilities ire the best 

That this IS not due mcnh to ineompleteness of notifacation is shonn bj 
the fact that in I>ei,„cn iipiesenting tin fust situation, but ivhere notification 
IS ns clTcctnc as in Oslo icpicscntnig the stcoiid situation, the incidence is 
much low er than in the last named citi 

Statistics quoted bj Hoist coitring 21 cities and the conntij distiict for 
the jeais 1880 to 1919 sliow that it is impossible to prove statistieallj that 
the disease can be ei idientod hi isolation, but the same stitisties also show 
that, whereas in the earh ci,^]itus seiilet feiei was one of the most important 
causes of death, in later lears it bceoines relatiiel> unimportant 
V,’hit IS the relation of qinraiitine, if anj, to this fact! 

Aoeording to Cliapiii isolation hi the segregation of grave eases due to 
a virulent strain ol the virus is the leason tor the lessened mortalitv, but 
Holst, from a eoiiijnrison ot tin statistics of \onvaj and Sweden, points out 
that the decline in tlu \orwignu mortilitv cuive was most marked when 
hospital isolation was stdl viiv iniunipli te ami in those parts of the countrv 
where it was most difficult to lontiol thi spiead of the disease Holst, theie 
tore, tuunot agree with Chapin s comlusion md maintains that the incidence 
of scarlet fev ei is depi luU iit u|>oii toiiditions still nul iiown and that it has 
not heoii pcrecptihlv iiiflui iu< d bv (iiiaiiiiitiiie measiiies 
He comments iijioii these tacts 

1 Praotioal etporieuce shows that seailet fever is fiequentlj transmitted 
hv contact 

2 The not infrequent ahsonce of nnj source of infection suggests the pos 
sible existence of a earner 

3 There is no definite knowledge ns to the period of mfectivitv 

All these tacts in sum nfifect the rationale of qunnntine and modifv 
Its duration expeiienci showing tint some com alesecnts are liaimless aftei 
three weeks while others aie still dnngcions aftei six weeks 

The qnaiaiitiiiin„ in hospitals of grave cases with mild cases which are 
thus exposed to gi me complications has also been objected to on this ground, 
and the undoubted fact that inanv mild cases are unrecognized until the pe 
nod of desquamation has led, in Bergen since 1910 to the exclusion from 
school of contacts for a peiiod of only five dais— a prooedme apparentlv 
without effect upon the incidence of the disease 

In two Norwegian cities — Bergen and Trondjlieni— scarlet fev er has been 
treated smee 1910 without isolation and without disastioiis results Houses 
me placarded and prompt notification is insisted upon, and wliile the other 
children are 1 ept from school for five days thej are allowed to play in the 
street after desquamation is completed the patient s room is cleaned but no 
further precautions are taken A comparison of the cases per thousand in 
Bergen and in Oslo, vylieie strict hospitalization is practiced, shows a con 
stantly lower rate for the former citv from 1900 to 1922 

Holst concludes therefore that the abolishment of isolation has had no 
influence upon the incidence of scarlet fever, but he is uncertam as to the 
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effect upon the case mortality He believes that it is essential to keep in 
touch with the disease because malignant oi fulminatmg characteristics may 
appear at any time 

Refeience has been made to the vaiiabilitj’’ of the period of mfectivity 
during convalescence from scarlet fever and the studies of Gordon® upon the 
presence of hemolytic streptococci in the uppei respiratory tract of scarlet 
fevei convalescents aie of distinct interest in this connection 

The apparently normal convalescent carrier is, obviously, of essential 
importance but, despite this fact, little is knoivn of this type Gordon 
comments upon the vanabihty of opinion as to the period of mfectivity and 
the great value of a method of cultmal control in scarlet fever similar to that 
in diphtheria and reports his studies of 200 cases over a period of eight 
months from which he draws the followmg conclusions 

The seventy of the disease definitely influences the time that hemolytic 
streptococci remain on the mucous surfaces of the upper respiratory tract, 
bemg less for mild than for moderately severe, and still less than for severe 
cases 

The administration of antitoxin apparently influenced the frequency of 
positive cultures, the incidence being 38 per cent as opposed to 64 per cent 
m cases not receiving serum 

Age and sex were without apparent effect while complications definitely 
influenced the mcidence of positive cultures, serum-treated cases without 
complications having 32 per cent, and those with complications 51 per cent 
of positive cultures, and the rate for control cases being 58 per cent without 
and 75 per cent with complications 

Gordon believes, therefore, that complications account for chronic car- 
riers and that a severe uncomplicated case is safer for release than a mild 
case with comphcations 

In positive cases the organisms are most commonlj found m the throat 
only, about one-thiid show organisms in both throat and nose, and only rarely 
IS only the nose positive The highest percentage of positive cultures occurs 
in the age gioup in which complications are most frequent 

Prom his studies Gordon believes that consideration should be given to 
the practicability of a revision of the existing regulations for isolation m 
scarlet fever and that some variation in time be governed by cultures for 
scarlet fever streptococci 

As a corollary to these studies Harmon and Perkins^ have analyzed the 
data concerning the relation of latitude to the seasonal occuirenee of scarlet 
fever, and also of diphtheria and measles m the United States and in Aus- 
tralia, emphasizing the time of year in which the maximum and minimum 
incidence of these diseases occurs, rather than the total number of cases 

Their statistics covermg the yeais 1913 to 1924, mclusive, show that, m 
the United States, November, May, and January are the months of maximum, 
and July, September, and August, the months of mmimum incidence for the 
diseases m question, the peak of seasonal prevalence being from one to three 
months earlier in the South than in the North, these tendencies bemg ob- 
served ii'^ years of both low and high prevalenee 
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"While the analysis of their mateiial suggests that latitude has an effect 
upon the seasonal distribution of the prevalence of these diseases, the degree 
to r'hich temperature, moisture, sun^s rajs or other factors are concerned 
awaits the accumulation and analysis of further data which, it is to be hoped, 
may be furnished eventualh through the labors of the League of Nations 
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The Doctor’s Bookshelf 

T he doctor, of all men, must be a Jo\ei of boots, for reading, says one of 
the ancients, “maLcth a full man ’ 

He must, of course be a reader and a student of medical texts because 
medicine is a changmg science ahiais in a state of eiolution, the theories of 
today being proied or disproved tomorrow 

The tendency of his medical librarj naturallj will be to concentrate itself 
around the subjects which constitute his predominant interest but there will 
h^ if he IS to be weU grounded and well rounded in Ins profession, a jndicions 
sprinkling also of those worlcs which include allied subjects and those con 
tiguous to and inseparable from his paiticiilar interest 

The necessity for this is obvious for liis subjects are human beings, and 
human beings are not hearts, lungs stomachs, and various other separate ana 
tomio entities, but complex and intricate beings composed of innumerable 
structures welded into one inseparable and interlocking whole 

There will be, first of all, worl s on the causes and mechanism of disease 
production, and these should show honoiable scars of frequent use, for. if one 
were restricted to one field of studj only, it would be most valuable to know 
the pathology, that is, the mechanism wherebj functional disruption, which 
is disease, occurs 

The care with which his patients arc studied and their sjmptoms inter 
preted will be reflected in that part of the bookshelf which pertains to diag 
nosis and the means and methods whereby it may be achieved In that part 
of the library pertaining to treatment the most valuable sources of informa 
tion will be found in the doctor’s case records which are really, after all, the 
tomes in which are writ the lessons of experience 

It is better to have a small library and to read it than to have a large one 
mainly to look at 

Every man interested in his work will, sooner or later, begin the collec 
tion and filing of pertmeut reprints and data Tlie completeness with which 
this is done will reflect the study and survey of the current and sometimes 
ephemeral literature of journals The manner of its doing is a matter of per 
sonal preference but should he devised to render the data accessible 
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Doctois aie bns}’^ men and many there aie who “have not time to lead ” 
Tins IS liaidH a valid excuse A famous Piactice of Medicine is said to have 
been wiitten laigelj in the sliort mteival between breakfast and the morning 
office hours Theie is always time to do what one wants to do 

It is quite difficult to lead a textbook fiom covei to coier, and doubtful 
if the information absoibed is w'oith the laboi , but uianj a case has a puz- 
zling featuie, a phase conceining wdiich lecollection is faultv and which ma'v 
be looked up piofitabljq even when one is busy And such a piactiee leads to 
much leading in the long lun 

It IS impossible, of com sc, to caiij the contents of ones bookshelf in one’s 
mind, but it is possible to Icnow, without haphazard search, wheie to go foi 
specihc infoimation and how to utilize it when it is found 

Books must be read to be useful A medical libraiy, unlike otlieis, is 
ephemeial The fame of the authoi is not always a tine index to the tiue 
w'orth of his book but, in the mam, it w'aiiauts at least an examination of the 
wmik It IS one thing to have knowledge and anothei to ha\e the ability to 
impait it 

klonogiaphs aic sometimes of moie piesent value than ponderous sets, 
sometimes, also, moie likely to be lead 

It IS w'cll not to bin solelj because the woik is new', be suie the subject 
IS of sufficient inteiest to tempt jou to read, and the author capable of his 
subject 

At least one authoi itative work on the histoiy of medicine should be 
included and lead 

The medical libiaiy wnll, of com sc, be a pait of the w'oikshop and its 
aimamentaiium and not the least valuable 

Theie wall be, without doubt, othei books the classics, and those con- 
eeined with paiticulai inteiests and special hobbies 

The doctoi ’s inteiest in and choice of liteiatme will pioie a sliiewd 
index to his peisonality An inteiest in Iiteiature is allied to an interest in 
his profession foi he must be a student of human natme, and in the classics 
he will find it dissected and portrayed, he must appreciate good waiting if he 
is to do any, even a case histoiv to be truly valuable should be ivell written, 
and in his books he will find examples to admire and profit bj 


The doctoi must know how to express himself if he is to impait his 
thoughts to others by w'ord or pen, and from his books and reading he will 
cliaw' his xocabulary and leain how to marshal his wmrds and sentences into 
companies and divisions to carry the trenches of opposition oi ignorance bj 
irresistible assault 


And in the leainmg, wdien the day’s work is done and the doctoi sits 
in the quiet shadows, living, peiliaps, in othei dais, lie will find pleasme 
lelaxation, and contentment, and in the companionship of his bookshelf find 
his other self, coming fwiti lenewed i .nd and so refreshed in bodi, with 
the facets of liis mii ng old m ns and leadi for the new 

—BAR 
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IMPODI tTION 

T he complete blood enummtiou is of purnmoimt importance ui tbo diag 
nosis, prognosis, and troatmint of all cases shoiung purpura either as a 
predominant or seeoiidarj si niptom It is indeed surprising that (except in 
France) little attention has bttii paid to the blood changes until recently 
The carlj reports of the diminution of the blood platelets in purpura bj 
Brohm (1881), and E Ivraiiss (1881) m Germans, ssere ignored until Glane 
maim' (1916) revised them Denss' (1887) and Hasem= also reported sim 
liar observations on the blood platelets Denss found a normal c otting time 
of the blood, and Has cm made the important obscrsat.on of the absence 
Of clot retraction and transudation of serum Haj em* and his pupils (Ben 
saiidc Kiset and others) deserse gieat credit for the preciseness of their 
studies of the mam hematologic changes in puipura Duke noticed the p 
longed bleeding time from the lobe of the ear and put this test on a srorkmg 
quaut.fat.se basis Although this tspe ot bleeding time niaj be prolonged 
m puniura, Lesclil e and Wittkosvcr' point out that the opciat.se bleeding 
time Is not be undulj increased G.ffin md Hollossas,' Lesehke and older 
obsersers have seen patients ssitli purpura stand major operations Waltner 
and Wittkosver' base repoited cases of uncomplicated labor in purpuric 

ivomeu In both cases the nesvboms mir 

hemorrhages have follosscd tonsillectomy and childbirth m tivo cases m our 
scries and required numerous transfusions to keep them alive Artificial pur 
pura can be bi ought about bj the application of a tourniquet to the arm 

7~T«ea<l aeloce me SlxU. Sonoj. ConveoUon of «.c A.noHcan Seclel, ol CUnlce, PalUelo 
" “ “rpSLJrle UUlLon, an,, ll.e naUocnm.les ol Ml S,„a, Hn.pUa, 

^ V \ork 
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This A\as filst noticed b;y Giocco^® and used later bj' Hess^^ as one of the main 
tests for purpuia This is called the tourniquet oi capillary resistance test 
In the Hess test the aim is compressed at 90 mm of meicuiy foi three minutes 
Lewis’^ recently suggested the use of the sphj gmomanometer at 70 mm of 
mercury for three minutes, but this method sIioavs a greatei number of posi- 
tive results than the oi dinar j rubber tourniquet Avhicli was used in the study 
of our cases The greatest impetus in the studA of purpura was given by 
Frank*® when he published his tlieoiy concerning the myelotoxic influence of the 
spleen on the bone marrow He introduced the term essential thrombopenia 
(diminution of the thrombocytes or blood platelets), Avhich describes the main 
hematologic feature of purpuia Kaznelson*^ (1916) reported the first suc- 
cessful case of purpuia treated by splenectomy, tins was done as a result of 
his belief that the spleen A\as a destiuctive agent of the blood platelets pro- 
ducing thrombocytopenia For that reason he used the name thrombolvtic 
purpuia*® >Since then, numerous cases of purpura have been cured bi 
splenectoni}' 

classification of purpura 

The first classifications of purpura weie mamlj clinical (Henoch,*'" 
Litten**) It Avas thought that all purpuras were about the same, differing 
only in then intensitv Purpuia AAdnch was limited to the skin was called 
purpura simplex and Ailiere mucous membranes AACie also involved, it was 
called purpuia hemoirhagica, purpura A\ith additional joint invoKements was 
called Schoenleins’ disease, purpura associated with intestinal hemorrhages 
was called Henoch’s puipura HaAmm,^ Lenoble,*® and HutmeP® have made 
classifications of the puipuras, according to the hematologic changes, which 
are more helpful The first modern classification was made by Glanzmann,* 
who divided the puipuras into two gioups (1) anaphvlactoid and (2) morbus 
maculosus Werlhofii Recent classifications are those of Frank'® and of 
Guglielmo®* , the lattei classification is as follows 

Guglielmo ’s Classification 

I Morbus Maculosus Werlhofii 

(b) Acquired rorm, Acute or Chrome 
(a) Constitutional Form, Chronic 
n Schoenlein Henoch ’s Purpura or Peliosis Hlieiimatica 

rn Symptomatic Purpura Hemorrhagica 

(a) Diseases of the Blood (Myelemias, Aplastic, Pseudoaplastic, Hypoplastic, 
Hyperplashc, Aleukia, Hi’poleukia, Splenic, etc ) 

(b) Endotheliosis 

(c) Infectious Diseases, Avitaminosis, etc 
lA" Hemophilia 

A' Paeudohemophilia (Fibrinopema) 

The folloAAUiig classification is based on a clinical and hematologic study 
of 172 cases 

A Purpura as a Besult of the Dimumtion of the Blood Platelets or Thrombocytopenic 
Purpura 

1 (a) Acute Thromboca topenic Purpura (deaths 0) (Table I) 

(b) Acute Thrombocvtopenie Purpura (well 3) (Table I) 
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2 Chronic Throinl)oc%lopcnip Purpura 47 t'lses 

(a) Ivonml riot rclriction, 4 cnses (Table II) 

(b) Slight riot retraction H c'lses (Table III) 

(c) ISo clot retrnetjon 32 eases (Tables Pt, ■\ tikI 1 I) 

3 Chronic ApUstic Anemia 5 cises (Tihlc 1 1I) 

4 Acute AplnstiL Antmia » cnse«» (Table "MI) 

P Sjniptoimtic TJironihontopenjc Purpun 

1 Leuccniia 

(a) Lcucopejiic Mjeloid, IS cases (lable VIII) 

(b) Lcucoc'*tic M\elo«l 13 enses (Table IX) 

(c) Leueoprnic Lymphatic 6 cases (Table X) 

(d) I/cucocA'tic Lmph'itic 4 cases (Table X) 

- Subacuti. Bacterial Endocarditis, H cases (Tabic \I> 

3 Splcnomcgahc 

(a) TtcsemWing Banti a Disease, 8 cases (Tablt \I/i 

(b) Gauclitr a Disease 7 casts (Table VIII) 

(c) Acquired IlomoJitic Icterus I case 

4 Pernicious \»cmn o cases (Table \n ) 

5 Tuberculosis 4 casts (Table Tt ) 

C Drugs 

(a) Quiniuc, I case 

(b) ^aliarsau 1 case 

7 (a) Carojjouja - cases 

(b) Dermoid Crst of Oian 1 case 

8 Tiphoid Pcier 1 case 

C Chrome Throinbasthenic Purpura, 2 cases 
D Hypertcnsiou and Xitrogcu Retention, 6 cases (Table X\l) 
t Jaundice 4 cases (Table \III) 

I Avitaiuuiosjs (bcur\%) 3 cases (Table XMII) 

G SchoeiUeiu Henoch a I urpura, 0 cases (Table AIX) 

H Purpura Fulmiiniis 1 case 

TUE BLOOD PICTURE 

The follotung blood einmioatiODs ait the most important ioi the clifteieii 
tiation of the •various t}pes of purpuri ^hich ne have studied 

1 Hemoglobin This ma> be deternimcd m peiceiitagc bj tlit use of the 
new noufade hemoglobiuometer 

2 Ked blood cells and white blood cells Staiidaidized jupettes and 
counting chaiubei should bt used for the enmueratzou of the led and white 

ti-lAl 

3 Blood platelets There are tvro chief methods of determining tlie iiiim 
her of Mood platelets First, 3 pei cent sodium citnte fi eshJv prepaied is 
Dsed as in performing the red cell count The blood platelets me counted 
after they have settled in the counting chamber (Ottenberg and Eosenthal ) 
Second, by the "use of citrated plasma, 0 03 c e of 30 per cent sodium eitiate 
to each cubic centimeter of blood The blood platelets are counted from the 
plasma after the red cells settle (Thomsen, ’ Gram *) The plasma is then 
diluted (1 20) with 3 per cent sodium citrate, and the platelets arc enumerated 
in the ordinary counting chamber after sedimeutation (fifteen minutes at 

least) 
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The morphology of the blood platelets should also he studied in smeais 
or in citiated plasma The blood platelets aie usually very large in cases of 
thrombocytopenic purpura, pernicious anemia, and leucemia 

4 Dilferential count This must be carefully done on preparations stained 
with the Jennei-Giemsa method (RosenthaP°) This method stains the ab 
normal cells extiemely well for their pioper identification (RosenthaP“) 

5 Coagulation time of the blood The Lee and White-' inethod is the 
simplest and best Tlie blood is withdrawn fiom a icin foi the coagulation 
time and for the platelet count at the same time 

6 Bleeding time This must be done fiom tlie cai lobe 

7 Capillarj^ lesistance test This can be done eithei with an oidmaij 
rubbei tourniquet or with the cuff of a sphjgmomanometei, compiessmg the 
aim at 70 mm of mercuiy, or at a prcssuie miclM ay bctu ecu systolic and dias- 
tolic, foi thiee minutes A positne test is shown by the appeaiance of 
petechiae aftei constiictiou 

8 Clot retraction The blood used foi the coagulation tune is obseived 
at half-hour or greatei intervals Noimally, ictiaction begins within thnt> 
minutes and is complete within foui hours (Palmei-®) 

Blood changes weie found in a great number of purpuiic cases and weie 
often diagnostic Clinical symptoms alone aie not sufficient foi the deteiraina- 
tion of the exact nature of the underlying condition unless the case has al- 
ready been diagnosed, such as typhoid fever oi jaundice, and the purpuia 
appeals later as a complication One of our patients with chronic thrombo 
cytopenic purpuia which later was xiured by splenectomy, first enteied the 
hospital with frank symptoms of Scliocnlein-Henochs’ disease (joint symptoms 
and hematuria) On account of the insufficient hematologic studies, the pa 
tient was discharged as such Duiing a later admission to the hospital, a 
complete blood study showed a low platelet count, prolonged bleeding time, 
positive tourniquet test, and absence of clot letraction, and the piopei diag 
nosis was then made It was not unusual foi cases of puipuia hemorrhagica 
in male children to be mistaken foi liemophilia (pseudohemophilia) AVe 
have not seen true purpuric manifestations in our cases of hemophilia 

A THE BLOOD CHANGES IN CASES OE PURPURA 

1 Acute Throvihocytopemc Fuipuia {Table I) — The acute cases of pui- 
puia diffei fiom cases of chronic puipura only m then course There are 
thiee vaiieties when first seen (1) they may run a fatal course, as in six 
cases leported, (2) they may recover spontaneously (appaiently the first case 
of puipma lepoited by Werlhof belonged to this gioup), and (3) the case 
may be the onset of a chronic type The blood pictures of all the acute eases 
aie chaiacterized by a marked diminution of the blood platelets The diminu 
tion of the hemoglobin and red blood cells depends upon the amount of hemoi- 
rhage which has taken place When first seen, the hemoglobin and red blood 
cells may be normal, but after excessive blood loss, one finds a propoitionate 
fall in the hemoglobin and red blood cells Case R F , Table I, had rather high 
hemoglobin and led blood cells on admission to the hospital, but within two 
weeks, the hemoglobin and led blood cells fell to verv low figures A citrate 
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Table I 

Acute TimoMBOCYTOPEMo Purpurv 


NO 

NAMF 

IIOB 

RBC. 

WBC 

FL- 

PN 

L. 

11 

CT 

BT 

TT 

CR 

1 

RP 

90 

48 

8 

1 

54 

38 

o 

8 

25 

+ 

None 

2 

C,M 

88 

4,1 

12 

1 

73 

21 


19 

19 

+ 

None 

3 

HE 

22 

11 

7 

2 

02 

23 

11 

14 

120 

+ 

None 

4 

SW 

48 

30 

12 

5 

80 

18 

2 

6 

80 

+ 

None 

5 

AT 

So 

C,0 

0 

10 

70 

2^ 

3 

12 

6 

+ 

Slight 

G 

IG 

24 

10 

8 

17 

79 

10 


8 

190 

+ 

Slight 

7 

MM 

42 

2 3 

16 

20 

73 

20 


11 

8 

+ 

None 

8 

RG 

04 

3 o 

12 

20 

od 

37 

4 

6 

00 

+ 

None 

9 

PD 

84 

4 4 

7 

20 

00 

32 

8 

0 

10 

+ 

None 


The foUo’RlnE abbrtNiaUons are us d for the tables 


HGB —Hemoglobin RBC —Red Blood Cells (In millions) W BC — hlte Blood Cells 
(in thousands) IL* — Platelets (In thousands) PN — Pol\nuclear Neutrophils L. — LjTii 
phoc>tes M. — llonocj'tos CT — Coagulation Time BT— Bleeding Time TT — ^Tourniquet 
Test- CFL — Clot Retraction 

tiaiisfusioii gneii to this patitut ttns followed b> an increased amount of 
bleeding This At as attubuted to the citrate but the same excessive bleeding 
occurred after a direct transfusion 

The v\hite blood cells are cither normal in number or somewhat in 
creased The diffeicntial blood pictuie is about normal, except in two cases 
where the monocjtes were increased to 8 and 11 per cent The coagulation 
time IS normal or somewhat prolonged m all cases The special tests show 
the characteristic changes as a result of the diminution of the blood platelets, 
the normal or increased coagulation time greith increased bleeding time 
positive tourniquet test and failure of the propci retraction of the blood 
clot in all cases The blood picture in the acute cases is similar to that of 
the chronic cases 

2 Chronic Thomhoeyfopeme Puipina (Tables 11 111 and IV ) — The 
cases of chronic thrombocvtopenic purpura arc the most numerous The 
outstanding symptoms of all the cases are the hemorrlnges into the skin and 
from the mucous membranes Some of the cases repoited here have been 
folloAved for vears The blood platelets returned to normal, and the purpura 
and hemorrhagic tendenev disappeared m a few cases at times (intermittent 
purpura) As a rule the diminution of the platelets is always present The 
purpuric condition in some cases is verj latent and luns a mild course 

All the manifestations of this disease can be said to be due to the 
dimmution of the blood platelets in the cii?culnting blood This diminution 
in the blood platelets is believed to be due cithei to a disease of the bone 
marrow, most likclv of the megakarvoevtcs (the mother cells of the blood 
lilatelets), or to an increased destruction in the spleen Frank believes in 
a myelotoxic influence of the spleen affecting the formation of the platelets 
ledlicka and Altschuller “ find distinct morphologic changes in the mega 
karyocjtes of the bone marrow stained VAitli Giemsa On the other hand, 
Faznelson'® believes that there is an increased destruction of blood platelets 
in the spleen to account for the thrombocytopenia This has been the raison 
(V ctre for the cure or treatment of this disease hv splenectomy In the studv 
of 22 postoperative cases of this tvpe of purpura treated by spleneetoray, 
have come to the conclusion that both ideas are eoiTect In some cases the 
thrombocytopenia is due to a diminished formation of blood platelets in the 
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bone mail on, and in otliei cases, there is an luci eased destruction In the 
first group, the blood platelets, after pielimiiiaiy increase, return to their 
foimei low level, and m the second gioup, the blood platelets, after a much 
greater pieliminaij' increase, letmn to iioimal figures "We may consider 
the splenic factoi as an aggiavatmg one in the fiist condition, and as a pri- 
maiy disease of the spleen in the second gioup 

The blood platelets not onlv vaiy in numbei in tins disease but also in 
then quality The most frequent blood pictuie encounteied in this group is 
a noimal hemoglobin and led blood cell count (oi diminution comparable to 
the amount of hemoiihage), a noimal white cell count, and a normal diffeien- 
tial count Leucocvtosis (polynucleosis and monocytosis) may occur after 
hemoiihage The blood platelets vaiy from 2,000 to 100,000, the ayerage 


Table II 

CnEOMc Thkombocytopemc Purple V Suowing Presence of Clot Hetraction 


NO 

NAME 

HGB 

RBC 

TVBC 

pr 

PN 

L 

M 

CT 

BT 

TT 

CR 

1 

SG 

62 

3,4 

7 

5 

66 

29 

5 

6 

12 

- 

Present 

2 

EB 

69 

4,7 

6 

48 

62 

27 

7 

8 

3 

+ 

Present 

3 

LM 

76 

5,3 

10 

50 

70 

28 

O 

7 

3 

+ 

Present 

4 

EP 

98 

4,8 

13 

SO 

57 

40 

3 

12 

2 

+ 

Present 


Table III 

Chronic TimoMBOcriTOPENic Purpura Shoving Slight Clot Retraction 


NO 

NAME 

HGB 

RBC 

WBC 

PL 

PN 

L 


CT 

BT 

TT 

CR 


ML 

84 

5,1 

17 

5 

58 

35 

6 

6 

17 

+ 



EH 

77 

3,8 

11 

10 

59 

38 

o 

O 


8 

+ 

Slight 


MB 

85 

4,8 

11 

10 

68 

26 

5 

7 

18 

+ 

Slight 


M A 

67 

3,4 

10 

20 

64 

31 

3 

5 

10 

+ 

Slight 


LC 

80 

5,3 

10 

20 

54 


4 

6 

6 

+ 

Slight 


ED 


5,1 

9 

20 

68 

17 

14 

11 


+ 

Slight 


JG 

91 

5,3 

7 

30 

67 

24 

7 


9 

+ 

Slight 


MM 

114 

7,5 

11 

30 

65 

22 

7 

5 

9 

+ 

Slight 


AB 

36 

1,8 

4 

40 

66 

25 

8 

9 

8 

+ 

Slight 


R A 


3,3 

5 

50 

68 

27 

4 

16 

5 

- 

Slight 


MH 


1,9 

5 

100 

37 


O 

6 

5 

+ 

Slight 


NO 

T 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


Table IT 


Chronic Thrombocytopenic Purpura Showing Absence of Clot Retraction and 

Platelets Below 10,000 


NAME 

HGB 

RBC 

WBC 

PL 

PN 

L 

M 

CT 

BT 

TT 

CR 

EE 

66 

5,4 

8 

2 

60 

30 

8 

8 

26 

+ 

None 

B S 

70 

3,5 

11 

2 

59 

34 

7 

6 

6 

+ 

None 

EG 

50 

2,8 

6 

4 

84 

13 

n 

O 

11 

10 

+ 

None 

MN 

58 

3,5 

S 

4 

76 

22 


13 

6 

+ 

None 

A G 

98 

5,6 

6 

5 

80 

12 

8 

12 

16 

+ 

None 

MH 

40 

2 

8 

5 

63 

32 

4 

12 

15 


None 

M S 

70 

3,8 

20 

5 

71 

13 

8 

7 

10 

+ 

None 

SH 

92 

48 

11 

6 

64 

20 

3 

6 

6 

+ 

None 

R G 

38 

o o 

6 

0 

54 

26 

13 

10 

10 


None 

LC 

74 

3,9 

8 

8 

67 

27 

4 

9 

25 

+ 

None 

J w 

91 

4,8 

8 

8 

71 

21 

6 

13 

21 

+ 

None 

E G 

94 

5,1 

12 

10 

65 

31 

5 

10 

42 

+ 

None 

YK 

80 

4,2 

10 

10 

72 

20 

6 

4 

16 

+ 

None 

pT, 

79 

4,8 

12 

10 

7’ 

19 

6 

6 

10 

+ 

None 

JT, 

80 

5,7 

10 

10 

45 

53 

O 

0 

13 

+ 

None 

SR 

96 

4;8 

13 

10 

76 

15 

9 

8 

9 


None 
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Table V 


Cheonic Thkombocttopemo Ppiipuea SuowiNa Absencf or Glot Eeteactiov and 
Platelets Above 10,000 


NO 

NAME 

HOD 

RDC 

WBC 

PL. 

PN 

L. 

M 

CT 

BT 

TT 

CB 

1 

DR 

64 

3,1 

S 

20 

C4 

37 

8 

8 

8 

+ 

None 

o 

RL 

80 

42 

13 

34 

57 

41 

2 

8 

4 

+ 

None 

3 

RB 

75 

4 S 

11 

25 

72 

21 

3 

10 

10 

+ 

None 

4 

M A 

98 

0,1 

12 

30 

73 

17 

7 

6 

17 

+ 

None 

5 

GL 

98 

46 

10 

30 

52 

42 

4 

8 

10 

+ 

None 

G 

Jl 

3u 

18 

18 

30 

78 

18 

3 

7 

IG 

+ 

None 

7 

MO 

40 

2,3 

15 

40 

91 

4 

5 

20 

8 


None 

8 

CS 

37 

32 

4 

42 

48 

33 

11 

13 

20 

+ 

None 

9 

R J 

39 

19 

8 

45 

77 

19 

3 

0 

6 


None 

10 

JC 

S3 

5,0 

14 

50 

68 

27 

3 

i> 

0 

- 

None 

11 

HS 

84 

4 3 

14 

50 

79 

15 

b 

10 

16 

+ 

None 

12 

Sit 

70 

3,0 

23 

80 

83 

13 

4 

5 

7 

+ 

Nona 

13 

CG 

G3 

3,2 

21 

90 

71 

24 

3 

8 

20 

+ 

None 






Table TI 







CUBOVIC 

TiiaoMBOcrTopENic PnapDRA 

With 

Ndbiul Bleewno 

Time 


NO 

NAME 

noD 

RBC 

WBC 

IL. 

PN 

L. 

M 

CT 

BT 

TT 

CR 

1 

or 


5,5 

12 

o 

71 

^3 

G 

11 

1 

+ 

None 

2 

BT 

7j 

4,1 

5 

o 

45 

_,o 

o 

12 

o 

+ 

None 

3 

HH 

84 

43 

9 

C 

76 

18 

3 

7 

2 

+ 

None 


platelet count being 25,000 Tlie bleeding time does not seem to be associated 
Avith the number of plitelcts In three eases the bleeding time nas noimal 
(Table VI), althougli the blood platelet average mns 5 500 The coagulation 
time IS normal or sliglith prolonged The tourniquet test nas preesnt lu 
all cases nith the exception of two The clot retraction -nas absent or slight 
m all cases except in four, in nhich the clot retracted noimally (Table n ) 
In one of these cases, a splencctomj was perfonnccl Mnth excellent results, the 
patient later had a subtotal gastrectomy done without auj hemorrhage 

We can deduce from the study of all these cases that the cause of the 
hemorrhagic phenomena is due not onI> to the diminution in the blood plate 
lets, but also to some change in tlicir quality Then altered function tan be 
determined bj the special tests onthned raainlj the coagulation time, bleeding 
time, tourniquet test and clot retraction ulijch correspond to the following 
functions of the blood platelets 

1 Coagulativ e function It is be\ oud the scope of this paper to take up 
the various theories concerning the coagulation of the blood The important 
relation of the blood platelets in instituting the coagulation of the blood has 
long been pointed out bj Havcni,^' Sahioli,^ Bordet and Delange and also 
recently by Tait This factor is apparently not an\ohed in cases of purpuia 
It has been pointed out, however, that serum obf-ained from a blood clot 
poor in platelets contains less thrombin as measured b\ its action on fibrinogen 
or hydrocele fluid 

2 Hemostatic function Hajem^' has pointed out the vulnerability, the 
Mseousness and the agglutination of platelets to foreign bodies Wright 
and Mmot” have obsened and produced the viscous metamorphosis of the 
platelets Hajem had also noticed the agglutinative power of blood platelets 
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and then adhesions to wounds which he teims the “clou hemostatique, ” the 
method by which hemoiihage is prevented from the capillaries In purpura 
hemorrhagica this pioperty is greatly mteifexed with on account of the blood 
platelet diminution and some change in their quality In other diseases, such 
as pernicious anemia and leucemia, there is also a diminution of the blood 
platelets without change of quality, as a rule, so that the bleeding time may 
be normal, and purpuric manifestations may not occui In purpura, how- 
ever, an inciease in blood platelets, even up to 100,000 and in a few cases 
higher still, may be accompanied b}'' a piolonged bleeding time The bleeding 
time Avas normal in only three cases (Table VI) 

3 Tourniquet Test The tourniquet test indicates the condition of the 
capillaiies The appearance of petechiae at the elbow aftei the application 
of the tourniquet is not pathognomonic of puipuia It oceuis in a gieat 
many other conditions Theie is a difference m the lesults of this test in the 
use of an oidinarj’- iiibber tourniquet and the broad cuff of a sphygmomanom- 
eter The lattei pioduces positive results in a greatei numbei of diseases 
than the foimei Hyperthyroidism, hypertension, chionic nephritis, perm- 
cious anemia, subacute bacteiial endocaiditis, and leucemia unifoimly show 
positive reactions by the use of the sph 3 ’-gmomanometer In some of these 
eases the test may be negative bj'^ the use of the ordinaij rubbei tourniquet 
By the use of the rubbei tourniquet, piactically all the cases of puipura show 
a positive reaction 

The relation of the blood platelets to the capillaries is acij" important 
Frank believes that the platelets prevent the diapedesis of led blood cells in 
the noimal individual bv stopping the vaiious stomata between the capil- 
laries Avhicli oeeui from the tiaumas of dailj life The diminution of the 
number of blood platelets m puipuia inteifcres with this function because of 
the additional qualitative change In othei diseases uhere the blood platelets 
may be just as low as lu thrombocjdoijemc puipuia, piupuiic manifestations 
are not very common as one can see fiom the number of cases repoited m the 
vaiious tables, a gieat manj" cases of peimcious anemia and subacute endo 
carditis with marked diminution of the blood platelets have not been included 
in this communication on account of the absence of puipuia Leschke and 
others belieim that there is some alteration of the capillaries in thiombocyto- 
penic puipuia In a few cases of purpura u’-hich we have folloived, purpuric 
skm manifestations raiely occur but are easily pioduced by slight traumas 
The so-caUed spontaneous puipuric manifestations aie probably due to un- 
noticed or very slight traumatic changes of the capillaiies Even changes in 
venous blood pressuie may bung on attacks of appaientlv spontaneous pur- 
puia, as one notices frequently in the legs (orthostatic purpura) The latter 
form' of purpura may also occur in less well-lajOAvn diseases of the capillaries 
which show increased fi agility without any evidence of changes in the blood 
platelets (Arnett and Weidman®”) 

4 Clot P iction Hayem ivas the first one to point out the absence of 
clot retractiou^in cases of purpuia during the active stage of the disease 
His coworker^ have also found tins to be present in symptomatic purpuras 
where a diminution of blood platelets is also found The experiments of 
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Table VII 

Acute aao Caso'tic Ar&tsric Anemia 


NO 

Kami. 

BOB 

KBC 

UBC 

FI. 

PK 

I> 

Jf 

CT 

BT 

TT 

CK 

1 

MAI 

33 

1 1 

1 

1 

o3 

<>8 

5 

lo 

2< 

+ 

None 


R A 

Is) 

8 

1 

1 

19 

OS 

a) 

U 

20 

+ 

Noxifj 

3 

JS 

24 

7 

1 

1 

10 

89 

1 

15 

22 

4- 

None 

4 

MX 

4- 

32 

« 

1 

45 

49 

4 

0 

20 

4 

SJiglit 

5 

A S 

40 

17 

1 

30 

2*- 

7^ 

'> 

C 

8 

+ 

Shgljt 

G 

AS 

51 

» 5 

J 

- 


''b 

10 

7 

C 

+ 

None 

7 

JT 


14 


t> 

S.9 

63 

7 

10 

11) 


None 

8 

AW 

44 

18 


20 

3w 

64 

3 

G 

4 j 

+ 


9 

HO 

29 

10 

1 

_0 

44 

40 

7 

1*' 

13 

+ 

None 

10 

JG 

49 

24 

3 

lu 

40 

4,. 



S 

S 

+ 

None 


Caaea 1 5 Acute \plastic Vnenila 
Cases 6 10 Chronic Aplastic Inomia 


Le Souid and Vagniez^’ hate de/iuitelj pioicd l)ie relation of the Wood plate 
lets to Uotretnction Arthiis and Chapiro" hate shoiin that tiie clot letrac 
tioii depends upon the mtegriti of tlic blood platelets bodmm fiuoiide dis 
tilled iiatci, and cold \Uiieh injuic the blood platelets letard retraction 
Sodium citiate and sodium oxalate ubteh eonsene blood platelets do not 
bolder clot retraction It is exceptional to find elot retnction in oases of 
purpura bemorihagiea this nas obseived oiih in four tasps uliere the blood 
platelets inried fiom 3 000 to 48 000 

There ean also be a dissociation of function of the Wood platelets (1) 
The blood platelets mas retain the 'idheanc propel ties and retractile propel 
ties, and cause the purpuric phonomena solelj tlnough then diminution in 
number (2) The Wood platelets maj possess the adhesne properties but mat 
be deSeient in the retraetnc piopcrft (3) TJic platelets imj shott both 
qnantitatite and quahtatite changes 

The blood studies oonflrin Hat cm s idin‘ that the tno most important 
blood changes in true purpura arc the diminution of the blood platelets and 
the loss of elot retraction 

3 Chtomc AplasUc rfaeiiixa {Table VII) — Chrome aplastie anemia is sep 
arated from the chiomo purpuric cases on account of the difference in their 
course and the blood picture Tliet resemble pernicious meraia on the one 
band, except that there is an absence of niaerocj tosis and tbroiobocjtopemc 
purpuia on the other hand except that the sTlute blood cells are peisasteiith 
Ion, mith a relative Ijmphocvtosis We have had occasion to studj five 
cases Splenectomy nas tried nnsuccessfully in three tiro died lutlim a 
month aftei the operation and one patient is still iiMiig but has a ten set ere 
anemia Thej all bad attachs of purpura tnth the characteristic alterations 
in functions of the blood platelets In one ease maciophages ttere present 
and a positive blood culture of Streptococcus anliemolj ticus was later reported 

4 dcKte Aplastic Aneima (Table VII) —These cases ucre of short dura 
tion They were all cliaracfcrmed ht the presence of marked hemorrhagic 
phenomena In Case 4 the bleeding had to be stopped at the end of twentt 
minutes bv compression of the ear with gauze Twentj four hours later, when 
the gauze was remot ed blecdmg began again The blood picture is eharac 
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tciizecl b} a maiked dimniution ot all the loimed elements ot tlie blood, and 
a lelatne h mphocvtosis The bleeding time, capillam lesistance test, and 
clot retraction neie the same as in tliiomboej topenic puipuia 

li SIJIPTOMATIC THROMBOCYTOPENIC PURPERA 
Certain diseases such as lenceniia, subacute endocarditis, and pernicious 
anemia may be associated nitli purpuia As a lule the undeilAiug condition 
can be detei mined bi cluneal and laboiatoii examinations The tiue 
natuie of the puipuia cannot be determined without the complete blood pic- 
ture 

1 Leuccmm {Tahlci Till, IX, and X) — Leuceniias Mith a normal oi di- 
minished Mhite cell count simulate thiomboe 3 Topenie puipuia veij closeh 
The SAinptoms iiiaA be identical The only means of dilf ei entiatmg the tuo 
conditions is the blood pictuie As a lule the anemia is out of piopoition to 
the amount of blood lost but otheiwise the platelets and the special tests 
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correspond to those found m thiombocvtopemc puipuia ihc iinpoitant dif 
ferential point is the presence of pieiuatuie cells, such as neutrophilic myelo 
ejtes, myclobhsts and their foieiuuueis, the m\e]o, 5 ones in the leucopemc 
mjoloid leueemins, and the hmphocjtosis and hmphoblasts m the leucopemc 
hmphatic leucemias Tht diffeiential blood count is theiefoie estremclj iiu 
portant in all cases of pm pin a The staining methods and the di&erentiation 
of the ^aiious pieinatuic white blood cells Ila^e been discussed in a pre\ious 
communication The Icucocjtic leucemias offei no diflScultj in diagnosis 
Tile high uliite cell count is diagnostic It is mter(.sting to nott that most of 
the leucemias which aic associated with purpura aic of the injcloblnstic t>pe 
2 Suhacuie Bacfatal rndocarditis {Table M) —In a Imgc scucs of cases 
(over 100) studied as outlined aboAc the blood pictme was rjuite mailed The 
sccondarj anemia was piogressx\c in piacticalh all of the cases The louco 
c>tcs varied from a marked leucopenia (usualh in the baeteiial fiee stage 
with splenomcgah ) to Icucocjtosis The platelets also show the same \arja 
tions The differential blood pictuic showed raaiked changes, polynucleosis 
in some h mphocj tosis in otlicis, and in about 10 pei cent of tlie eases, niacio 
phages 01 lustocjtes were found in the blood smear from the eai Skin man 
ifestations were piescnt in praeticalh all, consisting of biight led pctechiae, 
white centered petechiac, and in about twent^ patients puipura was piesent 
The blood of eleven of tbese patients was caiefull> studied In fi\e, macro 
phages weie present at one time or another In most of the eases the platelets 
were ver\ low and in two cases the platelets w ere 160 000 and 200,000 with 
normal bleeding time in both The tourniquet test was po3iti\e in eight of 
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Table XII 


Splenomegaly and Purpura Showing Tendency of Duhnution of White Cells and 
Platelets, Resembling Cases op Banti’s Disease 


NO 

NAME 

HGB 

BBC 

WBC 

PL 

PN 

L 

M 

CT 

BT 

TT 

CR 

1 

MH 

28 

1,6 

2 

0 

83 

15 

2 

8 

7 

•f 

None 

2 

rs 

52 

3,3 

5 

10 

64 

27 

8 

10 

6 


None 

3 

AI 

20 

1,6 

3 

15 

57 

40 

3 

6 

9 

+ 

Sliglit 

4 

EB 

32 

2,4 

2 

20 

73 

18 

8 

8 

9 

+ 

None 

5 

JS 

100 

4,4 

3 

40 

54 

38 

6 

10 

4 

- 

Slight 

6 

EL 

46 

2,3 

3 

60 

39 

60 

1 

12 

8 

- 

None 

7 

JD 

26 

1,5 

4 

70 

80 

16 

4 

5 

2 

- 

Normal 

8 

A S 

88 

4,9 

9 

145 

58 

38 

4 

8 

3 

+ 

Normal 






Table XIII 











Gaucher’s 

Disease 






NO 

NAME 

HQB 

RBG 

■\VBC 

PL. 

PN 

L 

M 

CT 

BT 

TT 

CR 

1 

EE 

55 

3,1 

3 

30 

47 

50 

3 

5 

9 

+ 

Normal 

2 

HL 

57 

2,8 

1 

32 

67 

23 

6 

15 

6 

+ 

None 

3 

LT 

53 

3,3 

4 

50 

57 

39 

4 

7 

7 


Slight 

4 

IR 

00 

4,6 

5 

60 

73 

22 

4 

10 

O 


Slight 

5 

SB 

90 

5,0 

2 

GO 

74 

21 

4 

10 

6 

+ 

Slight 

6 

SF 

60 

3,6 

2 

90 

46 

52 

2 

11 

5 

+ 

Slight 

7 

MC 

45 

3,1 

2 

no 

52 

38 

8 

7 

3 

+ 

Normal 


the eleven cases In three eases thexe vas an absence of clot retraction In 
the otheis the clot leti action was either noimal or slight The purpuric 
changes piesent in subacute baeterial endocarditis can be said to be due to 
some capillaij" change as well as some alteiation of the function of the blood 
platelets The lattei is not as pionounced as it is in tiue cases of purpura 
Clinical phenomena aie moie impoitant in the diagnosis of this disease, al- 
though the finding of macrophages in ceitam obscuie cases without a positive 
blood cultuie makes the diagnosis of this condition certain 

3 Splenomegahc — 

(a) In eight patients with splenomegaly whose blood pictuies resembled 
that found in Banti’s disease, purpuric manifestations were very marked and, 
except foi the leucopenia, may be classified as thionibocytopenic purpura 
(Cases 1, 2 3, 4, and 7) All these patients reacted favorably aftei splenec- 
tomy In the othei three cases, puipura was veiy slight and tiansitoiy, and 
did not play an important role Case 5 was Banti’s disease m the third stage, 
splenectomy was folloived by death The i elation of the blood platelets to 
Banti’s disease is a very inteiestmg one and has been reported previously 
(Rosenthal (Table XIL ) 

(b) Gaucher’s Disease (Table XIII) Seven patients with Gauciiei’s dis- 
ease showed the piesence of a t^Tiical puipura, the characteristic diminution 
of the blood platelets, slightly mci eased bleeding time, positive tourniquet 
test 'and normal clot reti action were found in two cases, and absence of the 
clot retraction in the others The diagnosis of this condition cannot depend 
upon the blood examination alone The clinical manifestations of the disease, 
enlaigement of both livei and spleen, pigmentation, pingueculae, and some- 
times gross or x-iav bone changes are necessary for the diagnosis When the 
liver and spleen alone aie enlarged, without the other changes, bone or splenic 
puncture maj be lequned for the diagnosis of the condition 
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Table \IV 
Pervicious Anejiia 


VO 

NAME 

HOB 

RBC 

WBC 

PL. 

PN 

L 

M 

CT 

BT 

TT 

CB, 

1 

SI 

33 


2 

20 

51 

46 

3 

9 

8 

_ 

Shght 


MM 

40 

1 5 

r 

GO 

54 

41 

o 

9 

8 

_ 

Normal 

3 

MP 

7G 

34 

4 

80 

37 

61 

2 

10 

3 

+ 

Normal 

4 

AS 

44 

1,4 

4 

80 

58 

3^ 

3 

9 


+ 

Slight 

j 

Ml 

34 

1 1 

4 

90 

59 

34 

3 

8 

7 

+ 

Slight 






Table 












Tobercllosis 







NAME 

non 

RBC 

WBC 

riK 

PN 

L. 

M 

CT 

BT 

TT 

CB. 


MC 

90 

4 7 

G 

2 

08 

27 

G 

12 

17 

+ 

None 

sA 

PJL, 

33 

2 7 

12 

25 

72 

19 

8 

5 

1C 

-i- 

Nono 

3 

JS 

G4 

4,0 

14 

04 

3/ 

4o 

14 

10 

8 

+ 

None 

4 

DO 

40 

2 G 

0 

80 

,9 

17 

4 

12 

19 


None 


(c) Acquired IIunol>tic Icterus Purpura found in one ease of ae 
quired hemolytic icterus TIio blood platelets weit diminished to 80,000, 
but these ncre apparently of good quality as the bleeding time and clot re 
fraction ime normal and the tourniquet test nas negatne Bile in the blood 
and increased fragility of the led cells neie present Hemoglobin, 32 per 
cent, red blood cells, 2,000 000 ^\hlte blood cells 3 000 platelets 80,000, 
polymorphonuclear neutrophils, 70 per cent lymphocytes 20 per cent, mono 
cytes, 4 per cent, coagulation time four minutes bleeding time three rain 
utes, tourniquet test negatne clot retraction normal 

4 PermetORs Anemia {Table XIV) — The blood picture is the most impor 
taut means of making the diagnosis of pernicious anemia The high color 
indc^ and the macrocy tosis is rarclv found in other conditions except otca 
sionnlly in leucopenic leucemia The differential blood count in pernicious 
inemia shows a slight lymphocytosis and rarely the presence of prema 
ture blood cells Normoblasts and megaloblnsts are i other infrequent in per 
nicious anemia, and, as a rule, are present in \cry large numbers in the leuco 
penic leucemias Most of the cases showed a marked diminution in the num 
her of blood platelets Purpura is not common and nas found in only five 
cases The qualitative change in the blood platelets is not as great as it is in 
purpura 

5 T nbnciiJosis {Tabic AT") —Purpura is nthcr uncommon in tubercul o 

—SIS -“lu two of the cases the purpuric mani festations w ere the outstaniiing 
features T he blood picture was typical pt ihrombocy topemc purpu ia in both 
^^rtlier obs^n afions of the cases disclosed the presence of tuberculosis Case 
1 (Table XV) revealed the presence of tuberculosis in an excised lyTupIi node, 
and the x ray examination of the chest showed the presence of miliary tuber 
culobis In Case 2 tuberculosis was found in one kidney, which was excised 
The purpura disappeared in both kidneys, and the blood picture in Case 2 becam e 
normal, m ititmbet. kffd the stJceJal tests l:or their 

quality also showed normal results Case 3 was a child who showed clinicallv 
a sey ere anemia, marked enlargement of the spleen, and purpura Bxamina 
tion of the spleen after splenectomy shoyved microscopic tuberculosis For 
three years after the operation the child showed a blood picture yihich rcsem 
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bled monocytic leucemia and absence of a hemoiibagic tendencj" Case 4 
showed a terminal purpuia in general miliary tuberculosis 

6 Pmpu^a as a Result of the Intake of Rings — It is usually stated that 
numeious drugs may produce pin pin a Skin manifestations nonpurpuric in 
character aie frequent as a result of the intake of larious drugs True pur- 
pura as a lesult of diugs uas found in only two cases One patient had an 
idiosyncrasy for o uinine and would always develop a purpuric eruption fol- 
lowing its ingestion The blood was examined dining one attack and ivas 
found that the blood platelets were maikedl}' diminished, coagulation time 
was noimal, bleeding time ivas iioimal, toinniquet test became strongly posi- 
tive, and no clot letiaction uas present The purpuia disappeared within a 
Aveek, and the idiosyncrasy Aias tested b}' injecting a minute quantity of urea 
and quinine hydioeliloiide intiadeinially As a result he developed a profuse 
purpuia scattered all oier the bodj Hemoglobin, 90 per cent, red blood 
cells, 5,000,000, Avhite blood cells, 16,000, platelets, 90,000, polj^morphonuclear 
neutrophils, 50 per cent, lymphocAdes, 42 per cent, monocjdes, 6 per cent, co- 
agulation time, nine minutes, bleeding time, three minutes, tourniquet test, 
positive, clot retraction, none 

Purpura aftei sah ais an uas obseiied in one case, although this Avas 
stated to be more frequently found in Prance vheie the subject has been 
thoroughly lUA^estigated (Mattas^®) In the ease undei obseivation, the pur- 
puric manifestations cleared up after three citiate transfusions, Avith the res 
toration of a normal blood picture The blood picture in this ease shou’^ed 
typical findings of thrombocytopenic purpura Hemoglobin, 42 per cent, red 
blood cells, 2,900,000, white blood cells, 14,000, poljmoiphonuclear neutro- 
phils, 83 per cent, lA^mphccj tes, 13 per cent, monocytes, 3 per cent, coagula- 
tion time, ten minutes , bleeding time, fiftA'-fiim minutes , tourniquet test, pos 
itive, clot retraction, none 

7 Carcinoma — Both eases slioued a typical blood pietine of tlnombo 
eytopenic purpura Case 1 showed widespread metastases of the long bones 
and in the other case, no eiudence of metastasis of the long bones could be 
found Purpura was found in one patient Avho had a dermoid cyst of the 
ovary After the removal of the tumoi, the purpura cleared up The i elation 
of purpuia to the OAmiian function is discussed by Meyeistein^^ 

8 Typhoid Fevei — The blood picture in this case is that of the thrombo- 
cytopenic varietv The patient shoAved a very marked hemorrhagic tendency 
with the development of the purpura, and died fiom exsanguinating intes- 
tinal hemoiihages Avliich numeious transfusions failed to stop 

C CHRONIC THROMBASTHENIC PURPURA 

Glauzmann^- differentiates this condition from hemophilia bv the pres- 
ence of a prolonged bleeding time and absence of clot letiaction Van der 
Zande"^ obseiAed a family in Avhich thrombasthenia Avas present both m male 
and female members The clot retraction Avas present but someAvliat retarded 
The two cases here reported oecinied in a mother (Case 1) and a son (Case 2) 
They are mild bleeders and have had attacks of epistaxis, purpura, and 
Pcehymoses It is interesting that an abdominal opeiation m one case was 
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I'ot followed b\ undue lamotrlm^t llie coiguHtion and bltedmg tunc>, wire 
distuioth piolouged m both Case 1 hemoglobin, 95 pei cent red blood 
tells, 0,000,000, white blood cells 1,000 platelets, 180,000, poljmoiphonudear 
iiaitropliils, 50 ptr cent hiiipboLStes 42 pti cent monocjtes, 6 per cent, 
coagulation timi, twentt six minutes bktdiug time, sis minutes, tomniquet 
test, iiegitue, clot xotnttioii, noinml Case 2 hemoglobin, 90 pei cent, red 
blood cells, 5,400,000 nbite blood tills, 14 000 platelets, 240,000, poljmoi 
pbomickai neutrophils 59 pa cent Ij uiphocj tes, 36 per cent, monoejtes, 
1 pii cent, coagulation turn sixteen miimtcs bleeding time, ten minutes, 
toiiniiqiiet test, negatiie, clot rifraetion normal 

D miLRTcssio t\p MTRoi Ev nrarsTiON (tible xvij 

Ancimn is ahiais pusint in such easts as lepoitcd bj Beig" and ofheis 
flit otcnncuce of pinpnin is lalhei unusual in such cases although other 
forms of hemorrhages (hi am letiiia nose stomach and intestines) are not 
unusual The platelets aio normal oi eaen ineiiased and the clotting tune is 
prolonged in most of the casts 

In the SIX cases with pmpuia which eaim under ohseitation hie showed 
a diminution of the blood platilets (50000 110000) a modeiateh incieased 
bleeding time, and noiraal clot letraction The tourniquet test was positive 
in all Case 6 showed iiij maiKed artciioscUiotic changes which weie parth 
responsible for the bemorrhagie condition (so called arteriosclciotio puiqiuia) 

E jAtvnirE (TinLC xui) 

The bleeding tendait) in certain cases of jaundice is attributed to some 
fault ill the coagulation of the blood ns a itsult of some change m the oaloinm 
tactor (Moron itz, Leo and Vincent) Pmpuia is not a common sjmpfom and 
M as noticed in onlj four cases The platelets do not seem to plaj an impoi 
taut role in its production In Case 4 tbeie was a mailced pi elongation of 
the bleeding time and coagulation time The louiiiiquet test was positne in 
all cases The condition of the capillaries possibh is also affected bj the 
jnumlice and mat he partlj responsible for the prolonged operatic e bleeding 
time (Lesclike) in addition to the alteied eoaguinbiiitc of the blood 


Taoce XVI 

HrCERTFXSlO J AND NmOOEN RETEKr/OA 


w 

^AME 


RDC 


PI- 

PN 

Xu 

Jf 

CT 

BT 

TT 

cn 

1 

no 

70 

4,2 

10 

50 

70 

27 

4 

10 

5 

+ 

Normal 

2 

LI> 

‘54 

2 1 

0 

60 

OS 

29 

1) 

10 

10 

+ 

Sbglit 

3 

IB 


29 


10 

04 

31 

4 

8 

2 


Normal 

4 

IM 

42 

21 

4 

10 

70 

22 

3 

15 

3 

+ 

Normal 

5 

BW 


25 

16 

110 

91 

1 

1 

10 

15 

+ 

Nortaal 

6 

JB 

70 

36 

12 

190 

OS 

S7 

.A 

lb 

6 

+ 

Normal 






Table X\ It 












JACjnWCE 






KO 

NAMF 

itao 

RBC 

■VITJC 

PL. 

FN 

L. 

u 

CT 

BT 

TT 

CP 

i 

BK 

Go 

2,7 

7 

12b 

80 

19 

1 


3 

+ 

Normal 

2 

HT 

90 

47 

8 

175 

83 

12 

4 

5 

1 

+ 

SUpht 

3 

8S 

02 

GO 

B 

2G0 

78 

21 

1 

12 

5 

+ 

Normal 

4 

A^ 

05 

38 

12 

310 

80 

14 

C 

24 

12 

+ 

Normal 
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Table XVIII 
Scurvy 


NO 

NAME 

HGB 

RBC 

WBC 

PL 

PN 

L 

ir 

CT 

BT 

XT 

CR 

1 

ET 

40 

2,2 

4 

220 

67 

30 

3 

7 

3 

+ 

Normal 

2 

AM 

75 

3,9 

7 

290 

74 

22 

4 

12 

1 

+ 

Normal 

3 

E W 

58 

2,7 

4 

480 

68 

29 

o 

4 

8 

+ 

Normal 






Table XIX 










SCHOENLEIN HFNOCn ’S PUKPURA 





NO 

name 

HGB 

BBC 

%\BC 

PL 

PN 

L 

M 

CT 

BT 

TT 

CR 

1 

HP 

100 

5,2 

11 

190 

53 

36 


7 

2 

+ 

Normal 

o 

PG 

80 

4,0 

10 

200 

7o 

20 

5 

5 

O 

+ 

Normal 

3 

ML 

94 

4,8 

6 

210 

56 

42 

O 

9 

2 

+ 

Normal 

4 

SS 

80 

3,8 

7 

230 

57 

36 

6 

7 

3 

+ 

Normal 

5 

CM 

98 

4,8 

5 

240 

66 

22 

5 

12 

3 

+ 

Normal 

C 

JB 

80 

4,4 

8 

240 

42 

55 

3 

9 

3 

- 

Normal 

7 

MD 

88 

4,5 

8 

410 

64 

27 

4 

12 

1 

- 

Normal 

8 

PR 

48 

3,3 

21 

420 

87 

7 

6 

6 

3 


Normal 

9 

SP 

90 

4,6 

17 

610 

87 

10 

O 

12 

2 

- 

Normal 


r SCURVY (table wtii) 

Except for the positive touimquet test, the blood pietuie, m cases of 
scurvj’’, IS uoimal Anemia may occui aftei excessive hemonhages of long dura- 
tion The diagnosis of this condition depends upon the liistoiy ot the depiiva- 
tion of the individual fiom foods containing vitamme C 


G SCHOENLEIN-HENOCH ’S PURPURA OR PELIOSIS BHEUMATICA (TABLE XIX) 

Schoeiilem (1839) described a foxm of puxpuia associated with a joint 
involvement, and in 1868 Ilenoch desciibed similai cases with colic and intes- 
tinal hemorrhages The puipunc manifestations aie sometimes associated 
with eiythema and uiticaiia which laiely occui with tlirombocytopemc pui- 
puia The etiology of this condition is still unknown Frank^-' believes that 
it IS due to some process of autointoxication, piobably from split pioteiii piod- 
ucts resemblmg histamine, producing a toxic effect on the capillaiies This 
disease has also been attiibuted to tiibeiculosis Castex,"'- in the studj of two 
cases, noticed the symmetiical distribution of the puipuia and found definite 
changes in the sympathetic nuclei 

The blood picture is normal except for the positive touimquet test The 
blood platelets aie not altered either quantitatively oi qualitatively, and only 
offei confusion with the tiue thrombocytopenic purpiuas vhen the blood 
examination is omitted 


H PURPURA FULMINANS 

Very little is known about the cases of purpura fulminans, which usually 
occui in children The blood picture lepoited in our case was in an adult 
The condition may be a fatal form of the Schoenlem-HenocVs purpura group 
Hemoglobm, 84 per cent, led blood cells, 5,200,000, white blood ceUs, 19,000, 
platelets, 250,000 , polymorphonuclear neutrophils, 86 per cent, lymphocytes 10 
per cent monocytes, 4 pei cent, coagulation time, seven minutes bleeding 
time two minutes, tourniquet test, positive, clot retraction, normal 



THE rEOOD picTunE IV PDrpmtv 


J19 


hUMMABl 

Au aualjsis of the blood picture of the cases studied shows that pur 
pura maj be ditided into three mam groups (1) Puipura characterized bj 
1 dimraufiou of the blood platelets with or without alteration of their tunc 
tions, (2) purpura due to some cliange in the function of the platelets without 
a diminution of their number, t3) purpura due to thanges m capillaries 

1 The blood picture in the hist is diaj,nostic m cases of acute and chrome 
Ihroniboej’topenio purpiiia Ihesc me chai iclonred bj diminution of the blood 
platelets with or without alteiation ot thou function lUicinia is present after 
hemorrhages onh The numbci ot blood platelets does not seem to bear anj def 
mite relation to the bleeding time, but occasionalh this piopertj maj not be al 
tered Coagulation time is normal oi slighth prolonged 1 he tourniquet test is 
exceptiouallj absent llie clot roti ictiim is alwais impaired except m rare in 
stances The diagnosis of tins condition can bi dehiiitelj made fiom the 
blood picture when no ciusc is touiid to account toi the lieinorrlngic ten 
denc} This condition is an aeuti or clnoiiic constitutional disturbance, as a 
result of eithci alteicd blood platcbt tormation oi increased blood platelet 
destruction 

The blood platelets arc also diminished m acute and chronic aplastic ane 
mias, anemia and leueopema are also present flic anemia is far greater than 
can bo accounted for bi the bimoriliages Ibe diramntion of blood platelets 
is ahiajs associated with qualititiie changes 

The dimmution of blood platelets ina\ be associated with other diseases 
(syniptomatie thrombocj topenic purpura) The blood picture is diagnostic 
m the leucemias, freqnentlj in subacute bacterial endocarditis, w hen macro 
phages aic present, and in pernicious anemn Attention again must be 
called to tbo fact that some cases ot subacute Icucopemo mjeloblastic leuoemia 
maj be confused with thrombocytopenic purpura unless a careful differential 
blood examination is done for the identification of the premature myeloid 
cells, such as myeloblasts and mjelogoucs The splenoraegalic conditions as 
sociated with purpura require other examinations for their identification 
Cases of tuberculosis carcinoma, subacute endocarditis, drug poisonmgs, and 
tt phoid fever closelj resemble thrombocytopenic purpura, but require special 
cbnieal obsertations for their identification As a rule the purpura is not the 
outstanding feature m such eases 

2 The second group, chronic heicditarj tbrombasthenio purpura, is rare, 
and still requires further study befotc it can be definiteh said that the blood 
platelets are wholly responsible for the conditiou All the oases so far re 
ported seem to be inconstant m the blood findings mtb the exception ot the 
normal platelet count 

3 The third mam group is pm pura due to conditions which affect the 
capillaries Schultz" classifies all the conditions as athrombopcnic purpura, 
but It IS far outnumbered by the thrombocj topeme purpuras The various 
conditions wliich we have found that maj affect capillaries are jaundice, hj 
pertension associated with nitrogen retention, vitamme deficiencies, and 
Sehoenleiu Henoch’s purpuia the cause of which is not known Most of them 
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aie chaiacteiized by no change in the nunibei of blood platelets, oi by qnal 
itative changes 

In hypei tension and nitiogen letention the blood platelets may also be 
diminished Subacute bacteiial endocarditis also shows evidence of maiked 
capillary disturbances as shown by the frequent appearance of petechiae and 
a positne capillaiy resistance test Case 4 (Table XVI) showed no blood 
diminution of the blood platelets, but piesented marked purpuiic manifesta- 
tions 


CONCLUSIONS 

1 The oldinaiy blood examination is insufficient foi the diff ei entiation 
of the vaiious types of puipura In addition the blood platelets must be 
counted and their functions studied m each individual case 

2 The blood pictuie shows thiee mam groups of purpura 

(a) Thrombocytopenic purpura Puipura is eithei the predominating 
svmptom as a lesiilt of a diminution of the blood platelets, oi it may be symp- 
tomatic 

(b) Chronic thrombasthenic purpma (rare) The blood platelets aie 
normal in numbei but show qualitative changes 

(c) Purpura as a result of alteration of the capillaiies due to numerous 
causes In a few cases there may be an additional distuibance of the blood 
platelets, as in uremia and subacute endocarditis 

3 A classification is presented as a result of a systematic studv of 172 
cases showing purpura as a primaiv or secondarv svmptom 
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DISCUSSION 

I>r Scaben Otienber^ — With regard to the tourniquet test it seems to me that blood 
pressure has something to do with it If a standard tune and pressure are used the method 
IS perfectly satisfactory as petechial spots do not occur in normal indinduala If the 
pressure is excessive petechial spots are obtained in oil individuals Leave tho tourniquet 
on for three minutes at a pressure intermediate ■between the sjstobc and the diastolic blood 
pressure Under those conditions normal persons do not show petechial spots and abnormal 
ones do 

2)r JSecd JEociwood — IVhat method did you use for the determination of blood platelets 
and what is its approximate error! Have you made any observations upon the morphology 
of the platelets in the thrombocytoplcnic form of purpura by means of the ultramicroseope? 
A very feu observations which I made in this group of cases show that there is a distortion 
of the structuro of the platelets which is made visible by this method of study 

Dr Hosenthal (closing) — The time allowed did not permit me to take up tho counting 
of the blood platelets and their morphology As to their enumeration wc have used two 
methods The first is tho use of the 3 per cent sodium citrate similar to that of countiug 
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II aie gnen the results of blood counts done at appi osimatelj’’ the same tunc 
as that at 'winch the sedimentation test -uas earned out, and the cluneal diag- 
noses on the abnoimal subjects studied If the figuies foi the red cell counts 
aie compaied uith the lesults in Table I, it is plam that in some instances 
lates nhieh •uould be at least classed as suspicious nere obtained upon sub- 
jects with 1101 mal sedimentatiou lates when the niimbei of red cells nas 
I educed to hgiues which would not indicate a leiy severe grade of anemia 
Case 5, when an aitifieiallv produced anemia of about 3,700,000 cells pei c mm 
was piesent, showed a sedimentation time of sixtj-one minutes, which is 
usuallj^ accepted as distinctly abnoimal bi this method, and Case 7, which 
had a sedimentation time of 261 minutes when the led blood count was 
5,450,000 per c mm , gaie a lalue of only innetj-one minutes in the specimen 
w'hieli coiiespouded with a count of appioximately 3,940,000 per emm A 
similar marked change can be demonstiated when the expeiiments made the 
blood moie concentiated Foi example. Case 10 showed a settling time of 
seyentj -eight minutes a lalue which has not infrequently been considered 

Table I 
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SEMES 

SEX 
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5,350,000 
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10 
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45 1 

6 

16 
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5 
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23,600 
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22 2 
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6 
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80 

70 4 

9 

3 
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3,930,000 
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71 

49 0 

10 

2 
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68 

67 3 

11 

8 
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2,850,000 

25,600 

29 

91 0 

12 
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62 7 

13 

7 
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3,250,000 

15,600 

47 
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DIAGSOSIS 


Nonml 

Normal 

Normal 

Normal 

Normal 

Normal 

Diabetes, furunculosis 
Sprue 

Acute tngomtis 
Pernicious anemia 
Caremoma of stomach, 
secondary anemia, 
Glj cosuria 
Sarcoma, metastic, 
axillary glands and 
bladder 

Abscess of lung 
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abiiormftl wlicu tlie blood count was 3,700,000 per cmm ^^be^ the specimen 
^^as tonccntratcd to nppiOTimatcl\ 5,180,000 cells, the tmit -was 120 minutes, 
01 approxinntelj iioninl 

It does not seem best to place too t,icat emphasis ui>on such calculations 
for SdCial ressons In the first place it cannot be said uitli certaintj that 
such dilutions and concentrations correspond to the changes that maj tal e 
place in the bodj in anemia although it seems to us tint this plan ser\cs as 
a method foi studjing tlic effect of such changes themsehes better than 
am other cxpciimental tichnic Mhich tan be densed In the second place 
such calculations place all of the emphasis upon changes in the number of 
cells, \\hilc it IS not impossible that the \arntions m sedimentation time cor 
respond uith changes in coll \olumc rather than cell concentration The 
numbci of cells is the most impoitint factor i^hith dotei mines cell lolume 
but It IS not the onh one upon which it di pends the 'l^erage size of the cell 
is also a factor A third reason foi not laamg too much stress on the results 
IS that changes in cell aolumc or of coll concentration ma> appl} onlj to the 
methods used for mcasuiing the sedimentation time It is almost tacitlj as 
suraed, it seems to us, that the lato at which the column of led cells settles 
out from solution is to some exUnt a measure of the rate at which the average 
red cell would settle Prom our expenmmts it seems almost certain that this 
is not entirely true A fact that may appU onlj to a method of measiumg a 
phenomenon may Iiaac little or no physiologic significance On the other 
hand changes in cell aolume, or cell conccntiation almost certainly does affect 
anj of the methods of estimating the sedimentation time now m use, as has 
already been shown by Rubm for one of the other standard technicb and 
therefore must be taken into account yrhen such readings are mteipreted 

There are a number of possible plans for correcting the ‘^orror” produced 
bj yariations in cell concentration One is that discussed bj Rubm and 
Smitli^ who Imyc suggested that results be expressed as the ratio bctyyeen the 
amount of sedimentation in one and twenty four hours This is npproxi 
matclj although not exactly an expression of tin. ratio between scdimcnta 
tion rate and cell yolume \nother method yvould be to deteimme an aacragt 
‘‘normal” sedimentation rate to coircspond with diffcicnt cell concentrations 
hemoglobin contents, and cell volumes This is obyioush impossible bccausj 
the diffeiences among normal subiccts yyith approximattlj the same blood 
picture IS so marked, a point yvlnch has been repeatedly brought out lu the 
literature and which is clearly sliowm by the tables Another thing which a 
study of Table I reyeals is that thcie is no constant quantitatne relationship 
betyvccn tlie percentage of changes produced in coll conctutration {oi cell 
yoliime) and the sedimentation late It would not be possible to deteimme 
the sedimentation time and blood count, or cell volume on a gn eu patient, 
and calculate wrhat the rate W’ould be for a diffoient blood count A numbci 
of other plans for yvorl mg out the effect of cell concentration m a gnen case 
were tried, but none of them can be described as yrholly satisfactory Our 
teclinic yrliich yvas earned through seycral times y\as as follows the cell 
yolume yvas dcteinmicd on the blood as diawn and on each specimen y\hjch 
liad been diluted with plasma by centiifugiiig at 2500 royolutions pei minute 
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for tlinty mmiites, cells from eacli of the diluted specimens weie then mixed 
with plasma in the same proportions in which they weie found in the initial 
blood, and sedimentation times determined On the average the results agreed 
very well with those obtained on the initial blood specimen, but in several 
instances such marked discrepancies were found that the method cannot 
be recommended The sources of erroi include mistakes in technic (the high 
viscosity of the cells makes accuiate measurement very difficult), a possible 
effect of standing, which was probably^ slight, and electrical changes in- 
duced by the excessive manipulation In oui opinion this last is the most 
serious source of erroi A bettei plan would be to allow a measuied amount 
of blood to stand until the cells have partially settled and then remove a por- 
tion of the plasma calculated to produce the desired cell concentiation Such 
a technic would avoid the moie important sources of error found when cells 
and plasma were separated, and would be liable only to that produced by 
standing — an error which oui own results and those of others seem to show 
IS relativelj’^ small It must be borne in mind, of comse, that such a col- 
lection mav not beai any relationship to conditions in the body 

There is a distinct relationship between the rate of sedimentation of 
erythrocytes on the one hand and their concentration in the blood on the 
other Rathei small variations from normal blood counts may apparently 
produce quite marked differenees in the sedimentation rate as usually' meas- 
ured When the sedimentation time is used clinically', this fact should be 
kept in mind, for other factors cause marked deviations fiom the normal, and 
it is in these other factois that the clinician is pnmaiily' interested in his 
application of the test 
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S OME ot the most ancient \uitei*s in medical hteratuie refer to tlie dif 
ference m the sedimentation time of blood cells in specimens of drawn 
blood Galen noticed, paiticwlarlj m acute uiBammatorv processes, that 
the cells became separated from the plasma e\en before coagulation had set 
111 Later John Hunter, Virchou and others made the same obser\ations 
The clear ^ellouisli serum tint was left b\ the sinking anar of the red cells 
was called the “ciusta inflammatona ’ or crusta phlogistiea," and uas re 
garded as an extecdingh impoitanf sign Thg color thickness and consist 
cnc} of the emsta inflammatona were consideied significant in the diagnosis, 
treatment, and piognosis of the disease As the practice of bleeding patients 
fell into disiepute, the sedimentation of the blood cells and the crusta in 
flaniraatona nere forgotten 

Biernacki, in 1897 reported a seius of se^ent^ fne sedimentation tests 
He concluded that the tost might be of some \aluo in the diagnosis of diseases 
Rohm Fahraeus, in 1917, rcd!sco%ered this phenomenon and Ins observations 
uere published in articles m Hyqcia m 1918 and in tlie 'Bxochcmisclie Zeit 
^chrift of the same rear He believed the condition might be used as a test 
for pregnancy as there was a marked difference between the sedimentation of 
the blood cells in parturient and nonparturient women He also called atteii 
tion to the fact that in cases of infectious diseases and malignant tumors as 
well as duiing pregnancy tfieie is acceleration of the sedimentation rate 
Pahraeus continued to woik on this pioblem and published an article 
in which he advanced the theor> that the increased sinking velocity of the 
red cells (or increased sediraentation) which has been shown to exist during 
pregnancy, and many diseases is dependent on either an increased agghitina 
tion of tlie corpuscles or on a decrease iii their number The agglutination 
here in question is identical with tlie rouleau formation of the red blood 
cells, and the increased agglutination is only an exaggeiation of the nor 
mail;) existing phenomena Pabiaeas also noted that in the cases in which 
the agglutination vras increased, there was a corresponding increase in either 
the serum globulin oi the fibrinogen oi both 

The etiologie factor in blood sedimentation has been extensively inves 
tigated An increase or change in the electrical charge of the red cells has 
been held responsible bv certain investigators An increased cholesterol 
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content, changes in viscosity of the blood plasma, vaiiatious in the eiythio- 
cyte count, and ceitain chemical changes in the blood haA^e been described as 
causative factois, but none has been definitely pioved 

METHODS OF ERYTHROCYTE SEDIMENTATION 

Manj of the methods of cai lying out blood sedimentation tests are es- 
sentially the same, hut they di&er in the amount of material used, end ponit, 
size of tube, time of leading, and collection of the specimens 

Waugh using Linzenmeiei ’s method collects 0 8 c c of blood in a special 
graduated syringe containing 0 2 c c of a 5 per cent sodium citrate solution 
He then tiansfers this to a small sedimentation tube about 6 5 era high and 
0 5 mm clear diametei, with calibiation marks at 1 0 c c , and at distances of 
6, 12, 18, and 24 mm , lespeetiveh , fiom the 1 0 e e mailc The sedimentation 
tube IS filled exactly to the 1 e c maik uith the citiated blood, and the line 
of separation betiveen the blood coipuscles and the plasma is noted as it 
reaches the vaiious marks, the time that this takes is lepoited as the sedi- 
mentation time 

The Westergien and Fahzaeus technic, as desciibed by Priedlaender, dif- 
fers eonsideiably from the Linzenmeiei method With a SAUinge holding 0 4 
cc of a 25 pel cent sodium citrate solution, blood is diauii fiom a vein to 
the 2 cc niaik The blood and citiate aie ivell mixed, and then tiansfeired 
to a 1 c c pipette up to the zeio mark After one horn the column of erythro 
cytes IS maiked at its line of separation fiom the plasma and is measured in 
millimeteis A plasma column of fiom 3 to 15 mm in one houi is considered 
noimal Westeigreu, in a lecent aiticle, deseiibes a moie impioved technic, 
although the fundamental principles are the same 

Zeekiver and Goodell collect 8 c c of blood in a graduated centiifuge tube 
containing 2 cc of 3 pei cent sodium citrate solution The raixtiue is al- 
lowed to stand, and the readings of the heights of the led cells aie made at 
the end of one hour 

Cooper has combined the methods of Pahiaeus, Zeckuei, and Goodell 
He draws the blood into a bottle into which 3 drops of 20 pei cent oxalate 
has been allowed to dry This anticoagulant is sufScient foi fiom 15 to 20 
c e of blood and is usually used in conjunction with the taking of a specimen 
of blood for chemical analysis Into a diy 15 c c giaduated test tube is placed 
5 e c of blood This is allowed to stand in a lack, and leadings are made at 
the following periods five, ten, fifteen, thirtj, forty-five, and sixty mmutes, 
to note the level to which the cells have settled The blood is centiifugalized 
at high speed for ten minutes, and the leading wdiich is taken eoiiesponds to 
that of the cell volume This reading is piacticalh identical vith that ob- 
tained by twenty-four houis’ sedimentation 

The technic of the test as used by Eubin is as folloii s Into a sterile 2 c e 
lecoid syringe a solution of 3 8 per cent sodium citrate solution is diawn to 
the 0 4 c c mark Blood is then aspirated fiom a vein m the aim to the 2 e c 
mark, gmng a dilution of 1 4 After this has been thoroughly mixed, it is 
drawn into long seiologic pipettes giaduated to huudiedths, placed on a lack, 
and the laimi of cleai plasma obseived at the end of one, two, and twenti - 



bTUDitb or vlDIMLM \T10\ 01 £I \ Till Ol \ TF s {20 

foiu JiOlus, tile lendmgb noted diiecth in peictnfage of 1 c c He considtis 
the tMO hour leading ns the most significant one 

After the Iifciatuie had been eaiefulh revje;\ed foi diffeient methods 
and iii'inj of them tiied, I decided to niodifj the techmc described by Wes 
tcigren and Rubin Since it yns CMdent fiom preliminai^ a\oiJ that it nas 
niincccssarj and inconvenient to use special s\iinges containing citiate oi 
ovalite solutions and siiici it is difficult to obtain nian^ tubes of unifoini 
diametei, I used the oidimr^ lee serologic pipettes The problem was to 
obtain a great mam specimens in a shoit time, hence blood was aspnated 
fiom the median basilic a cm using a di\ Sec s\iinge Three and five 



Fig: 1 — Set up for sedlmentntlon test 


tenths cubic centinletcis ot the blood « is ti insfcmd to a giaduated cenfn 
fuge tube contauuug 05 cc of 1 6 pei cent sodium citrate solution the 
tube lias then inierted seieral times so is to msuie a tjiorougb mixing oi 
tile blood iiitb the solution Exactlj 1 ce of the mixture iias then drann 
up into alec serologic pipette giaduated to hundredths placed in the 
special raci designed bj Westergren and the sepaiating Ime between the 
plasma and cells observed at the end of one tuo and tiientj four hours 
fJ'ig 1) The reading ohtamed bs using the giaduated pipettes lepieseiits 
a definite peieentage of the total xohiiue of blood used 

There has been a gieat deal of confusion in the method of reporting 
the results of the sediincntition reaction Some leport the time that it tal es 
the top of the column of red cells to reach a ceitain lex el others the dis 
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tance that the cells fall in a certain tune After several hundred sedimenta- 
tion tests had heen charted (when the reading had been recorded every 
hour for seveial hours), it was observed that the most constant drop in the 
curve occurred between the liist and second hour Rubin, Morriss, and others 
observed this fact and considered it the most significant, part of the curve 
Tubes of different diaineteis vhen used ivith the same blood give the same 



Ple^ •’—Determination of sedimentation index Values between heavy lines indl^te 
.ange of norm® m™es Values between dotted lines indicate range of normal females SI 
sedimentation index 


results With this fact in mind, I devised a method, based on the ivork of 
Gilbert of reporting the sedimentation reaction which would he a combina- 
tion of time and distance This was called the sedimentation index This 
seems to me to he a more nearly eoriect usage of the term index than that 
of Cutler who in using the teim sedimentation index refers to the total sedi- 
mentation of the red blood cells at the end of sixty minutes, expressed ni 
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milhmctezs. Accoidmg to mj method, the sedimt-utatiou index can be ob 
tamed b-v the u‘;c ot uthoi a giaph or a table 

The graph paper js standaid authorized h^ the Anitrican Jiltdical Asso 
ciation foi its journals and is ruled m one half inch sqiiaies each of ivliicli is 
subdiuded into tucnt\ fi^e equal squares Hon ever anj paper luled in 
equal squaits uould seive as well The oidmatcs lepiesmt time, each laigc 
squaie indieatii^ a halt horn The abscissi lepiesent volumes of plasma ap 
pearing above the falling column of cells hence the distance the eivthiocjtes 
fall Each Jaige squaic ifpiescnts a fall ot 0 05 c c 

The sedmicntatJon mdot (Ftg iJ is obtained bv projecting the line drawn 
between the plotted point of the ftrst and second houis, onto a scale diawm as 
a peipendiculai lino two sounres to the right of the second hour point oi so 
that the lioiizontal distance from the first hour point to the second hour 
point IS equal to the distance from the steond hour point to the scale The 
scale IS enumerated vvitli 0 on the hoiizontal hue niuikcd cc, and the 
mtegial numbers follow in oidei don nw aid, each large square lepicsentmg 
one unit The reading is lecoidcd in units and decimals thereof Thus, a 
rapid sedimentation rate gives a higli sednucntation index 

It will be noted that tlie method picscnted liero differs from Gilbert’s 
chiefly m that he determines the sedimentation index by diawing a straight 
line from the 0 pomt panlleling the greatest diop m the curve during the 
first hour, to a scale on the first hour line 

sUMMARV 

A critical studv of methods emplojed in the sedimentation test has been 
made By combining and modifving several tests, a simple and expedient 
test has been devised A simple method of icportiug results has been pro 
posed, the results being given in terms of a sedimentation index Average 
normal values for adult males aic from 01 to 2 0 and foi adult females from 
II to 3 4, although it must be stated that ni occasional mstances there are 
unexplained variations from the average noiiml values given Scdimenta 
tion tests by this method can readilv be compared with those done and 
reported by other methods desciibed m the liteiatnre 
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DISCUSSION OP PAPEBS BY HUBBABD AND GEIGEB AND HUNT 

Dr Carl Spolir — We have been doing some extensiye cxperimentmg in our laboratory 
on this subject with the view of preparing a paper for this meeting We haye dis 
coyered that there are a great many factors which require detailed study Our method has 
to do with Sahli tubes We haye used undiluted blood to which an anticoagulant has 
been added We place oxalated blood up to the 100 mark in the Sahb tube It has been 
our experience that an increased amount of oxalate retards sedimentation A number of 
determinations haye been made with other anticoagulants We can state that excessive 
amounts of anticoagulants will markedly retard sedimentation SufiScient blood is drawn 
for several determmations and one portion is allowed to stand from twelve to twentj four 
hours in the ice chest It gives a decidedlj lower readmg Headings are from 5 to 10 
per cent lower than the readings obtained by making the readings immediately after the 
blood has been withdrawn If we add citrate salt solution, the cell volume is markedly 
lugher We have studied a number of cases m gynecology and hare obtained some valuable 
results Our method was to use a Salih tube, 2 mg to the c c up to the 100 mark, 
readings are made in five, ten, fifteen, thirti, forti five, and sixtj minutes These are 
graphed, the cell volume is also determined 

We have found that the sedimentation velocitj m acute active cases is markedly in 
creased, and that we can get satisfactorj readings by this method m about thirty minutes 

We have just begun to study this problem and ve expect to continue this until ve 
get more defimte information I have given you some of the points nhich we have really 
noted that may be of value to you in the future 

Dr Asher Xaguda — About two or three jears ago nhen sedimentation was fast be 
oommg popular m this country I started to do some work with it I learned that manj 
factors varied the sedimentation time I took a number of normal mdividuals who seemed 
to be in good health and found one of the factors to be exercise Exercise cut the sedimenta 
bon time in half, and a heavj protein diet did the same thing Some of the other factors 
were the tj-pe of coagulant, and the temperature of the room in vhich the sedimentation 
time was taken 

Dr Berman Sharht — I simply arose to ask, in view of the fact that one of the simple 
factors would be the specific gravity, if that nas specially investigated and if so what 
the mference was 

Dr E B Brown— 1 would like to ask a question about the size of the red cells 
in these experiments Just what is the practical application m cases of mfection? I 
should like to hear an expression on that subject 
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Dr TTillwvi G Exion — I would like to ask also if there is my available data on the 
vanouB elemeata that must enter into this time drop, such as the spocidc gravity of the 
particular cells and particular plaama 

Z?f Jioffir S iTuhhaTil— -It seems to me that the principal points tvliich should be 
borne in mind when studies of the sedimentation rate are applied chnieally have been \en 
well brought out m the discussion There are a uuniber of different methods which may 
be used some of whicli are better than others but which all measure the same things and 
arc moTO or less influenced by the same factors The specific grnnty of the blood, the 
amount of eierciso which the patient 1ms taken prior to tho test and the degree of anemia 
present are among what maj bo called secondarv factors which certamlj in^uenee the 
sedimentation rate but arc not tho ones in which the chnicmu is interested A few ex 
periments were earned out to determine whether the effect of anemia could not be overcome 
Specimens of blood were centnfugalized and the relntiouship of tiio lolume of cells to the 
total volume determined Artificial anemia was then produced as deseribod in the paper 
the anemic blood ccntrifugahzcd and tho cells and plasma mixed m the proportions in which 
thej were present in the original samples Sedimentation times were tJicn determined on 
the nuxtuTO of colls and plasma The a\erage of the results obtained agreed well with 
the sedimentation times determined on the blood as drawn In a number of individual 
studies, however the differences were marked and a method for ruling out the effect of 
low cellular concentration based upon these experiments therefore cannot be recommended 

Dr J S Sanford — In all of the discussion it seems to me that we have raised the 
question whether we ere not simpU dealing with some biologic phenomena that can hare 
after a!!, \erj littlo real diagnostic use I do not want to offer this ns a criticism of Pr 
Hunt^B work, because he is still working on his problem All phases of it must be studied 
At present I think we are being rather hurried into riporting the sedunentatioa rote of 
erythrocytes as a diagnostic procedure The test seems to be principaHy looked forward 
to bj the gjnecologiats Tlmt is merely tny impression Tlie gimecologists are insisting 
that it IS a very important test and marked changes do occur in those conditions that have 
been mentioned However there is a considerable difference in the sedimentation rate of 
women s blood as compared with thot of men The physiologi of the process needs more 
study I am sure 

Dr G D Kramer — It seems to me that the present status of the sedimentation test 
of erythrocytes is not so much for diagnosis as it is of some aid for the surgeon in deciding 
when to operate lafectious cases In our hospital some surgeons beheie that in peine in 
fectioBS where the sedimentation rate is accelerated operation is contraindicated It sccro 
to have more value as an aid to prognosis than to diagnosis 



THE MICROSCOPIC SLIDE PRECIPITATION TEST FOR SYPHILIS^t 


Bt Frvncis B Johnson, MD^, Charleston, S C 


S INCE the infioduction of the Kahn precipitation test, mam investigations 
ha^e been made of its usefulness as compared vith the Wassermann in 
the seiologic diagnosis of sjphilis 

We ha^e noiv ample evidence of its great lalue as a diagnostic piocedure 
and of its gieatei saving iii time, material, and expense 

One of the chief difficulties with the Kahn pi ecipitation test is in the 
reading of the doubtful and slighth positive leactions The abihty to record 
coirectly the results, with the uuaided eyes, depends upon a certain number 
of factors, of vliicli normal Msual perception is of the utmost importance, 
when there is any defect in -vision the poor results are evident Coirection 
by piopeily fitted glasses ivill, of course, obviate this, but even so, consid- 
erable experience and practice are required The holding of the test tube 
at a eeitain angle, the degiee of light and shadow that strike the tube, is of 
such impoitance that each mdividual has a special light and position that he 
piefeis to make his reading with 

It hardly seems necessary to mention the difficulties of the Wasseimann, 
for we are more famihar vitli them and with the fact that it depends upon 
a greater number of -vaiiable factors and technical details The Wasser- 
mann offers, howe-ver, little difficulty in the reading of end-results when made 
bj the method of Kolmei In legard to the caie of technical details, it is 
essential to be as caieful, and to liaie as thorough an understanding of what 
■V ou are doing in one seiologic test as in another We should strongh con- 
demn the idea that v\ itli the introduction of the Kahn test Ave have a method 
so simple and easA', that it can be done by any doctor in his office or b}^ 
inexpeiienced individuals Aiithout the proper safeguards and controls 

The adaptation of the Kahn precipitation test to a method so as to be 
read bA' the aid of the microscope has been intioduced by Kline and Young’ 
Lately thcA hare added certain refinements in technical details, and it is 
claimed bA them, that it is as specific as the Kahn and Wassermann tests, 
has the adAantage over these methods, in that it is much simpler, requires 
less apparatus and serum, and is much easier to read than the Kahn test 
The technical details, as here gneii are taken from Kline and Young’ 
for the immediate slide pieeipitation test for SATihilis 


TECHNICAL DET’AILS 


Microscopic slides, tivo by three inches, are thoioughh cleaned by rub 
bing Avith bon ami paste, which is alloAved to dry, and rubbed off with a 
soft cloth A AA ire loop, liaA ing a diameter of 12 5 mm to 13 mm , Avrapped 
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ujtli tJiread aud bent at ug-Jit angles to tlie stem, is used for malang t^ielre 
paraffin rings on the slide, bj dipping the loop m smoking paraffin, and 
touching the slide n ith the loop All apparatus should be kept warm, about 
70° to 80° F, and the an of the loom should be fairlj moist 

Serums are heated foi a half hour at 56° C With alec pipette giadu 
nted in 0 05 c c , to 0 06 e c of each sera is placed in the center of a 
paraffin nng, allo'iMiig the tip of the pipette to touch the glass Positive con 
trol, negative contiol, and salt control should be used 

Antigen should be prepared, titrated, and mixed for the proper dilution, 
according to the method of Kahn ’ Antigen dilutions sliould be prepared just 
before pipetting sera and arc usualh most satisfactory when used between 
ten minutes and a half Iioiu after making up In recent nork it has been 
shown by ICIine and Young that a more satisfactory cleai antigen is ob 
tamed after placing the cholesterolized antigen on ice for one hour then fil 
tering Through the kindness of Doctor Kline I ha\e been able to check 
some of his recent antigen with mine piepared m the same ua% and have 
found it to be preferred to tliose that nerc filtcicd without chilling One 
drop of antigen dilution is added to each sera by the use of a capillaiy pi 
pette, dropping 0 0075 to 0 0085 cc to the drop In earliei tests 0 015 cc 
was added Each sera and antigen is mixed tlic aid of the broad end of a 
wooden toothpick After the completion of adding the antigen to the twelve 
rings, the slide is taken between the tliumbs and index fingers of both hands 
and by a rocking circulator\ movement furthei mixing is done for two to 
three minutes Any spilling from the chamber makes the leaetion unsatis 
factory and that particulai serum should be retested Tests aie better done 
m duplicate, by using different antigens so as to Iia\e a check on the results 
All readings should be made by the use of the microscope with Ion power 
objective and 10 X ejepiece with a dim light Results are recorded in 
pluses, according to degree of clumping and size of clumps A clear fluid is 
negative Pine granular clumping is +, a fine flocculation is ++ a marked 
flocculation is + + + , and a coarse flocculation is + + + + 

COMPAnATIVE RESULTS 

In a senes of 1500 tests, I iiavc made a coraparati\e study of my results 
of the microscopic slide precipitation test, by the method of Kline and Young, ^ 
with the tin ee tube Kahn test,^ and with the Wassermann test 

The Wassermann, tests were made by the overnight fixation method of 
Kolmer^ using 01 cc and 0 05 ce of serum and 01 cc of serum control 
With the Wassermann, inactnation was foi fifteen minutes and natural 
antishcep hemolysins weie not removed For the tube Kahn and the micio 
scopic slide test, the seia was heated for one half horn The same antigens 
were used for the Kahn and slide tests and the dilutions u ere titrated and 
prepared according to the method of Kahn, but were made up sepaiately 
Readings were carefully checked by tuo, and sometimes three, experienced 
individuals 

In Tabic I aie seen the lesults of fifteen hundred comparatne microscopic 
Kahn tests, Kalm tube tests, and Wassermann (Kolmer) tests 
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Table I 


riFTEEN Hundred Comparative Microscopic Kahn, Tube Kahn, and "Wassermann 
(Kolmer) Tests Showing Agreements 



TESTS 

PER CENT 

Agreement of all three 

1335 

89 0 

Agreement of microscopic tests and Kahn 

1445 

96 3 

Agreement of microscopic testa 'ind Wassermann 

1370 

913 

Agreement of Kahn and Wassermann 

1442 

961 

Microscopic tests positive 

536 

35 7 

Kahn positive 

513 

34 2 

Wassermann positive 

459 

30 b 


It will be noted that a unifoim agi cement of all three was found in 89 
pel cent I can find no othei comparison of the three methods at the same 
time, but it IS evident fiom this that there is a fairly close agreement between 
the three The agieement of the 96 3 per cent of the microscopic tests with 
the tube Kahn compares favoiably uitli the findings of Kline and Young, in 
their preliminaiy leport of 268 compaiative microscopic tests with the Kahn 
tests in Avhieh they found an agreement of 97 7 per cent The agreement of 
the microscopic tests with the Wasseimann did not compaie so favoiably with 
that of Kline and Young, who in their first senes found an agreement of 92 3 
per cent, and in their latei series, with improved antigen, an agieement of 
97 6 pel cent This ivill be considered more fully in discussing the disagiee- 
ments 

It IS of mteiest to mention that my agreements of the tube Kahn with 
the Wasseimann, in this series, was 96 1 per cent, whereas in a previously re- 
ported compaiison of six thousand tests,® the agieement was 90 7 per cent 
From the comparison of the positives by the three methods, it will be noted 
that the greatest percentage of positives is obtained by the microscopic test, 
and the least numbei of positives by the Wassermann 

In Table II are shown the disagi eements of the three tests, including 
antieomplementaiv Wassermann tests, togethei with a compaiison of those 
disagi eements in vhich siphdis could be clinicallj' diagnosed 


Table II 


Hipteen Hundred CoMPARAnvE Microscopic Kahn, Tube Kahn, and Wassermann 
(Koljier) Tests Showing Disaorbtments 


Totsl Disagreements 
Micro Pos , Kahn Pos , Wass 
Micro Pos , Kahn Neg , Wass 
Micro Pos , Kahn Keg , Wass 
Micro Keg , Kahn Pos , Wass 
Micro Keg , Kahn Keg , Wass 
Micro Keg , Kahn Pos , Wass 
Micro Pos, Kahn Pos, Wass 
Micro Keg , Kahn Pos , Wass 
Micro Pos , Kalin Keg , AVass 
Micro Keg , Kahn Keg , Wass 
Microscopic Test Positive 
Tube Kahn Positive^ 
Wassermann (Kolmer) Positive 



TESTS 

CLINICALLY 

SYPHILIS 

PER CENT 
CLINICALLY 
SYPHILIS 


165 

127 

76 9 

Keg 

64 

47 

28 4 

Pos 

8 

8 

48 

Keg 

37 

25 

15 1 

Pos 

6 

6 

3 6 

Pos 

8 

8 

48 

Keg 

10 

6 

36 

A C 

24 

23 

13 9 

A 0 

1 

1 

06 

A C 

4 

2 

12 

A O 

3 

1 

0 6 


137 

105 

63 6 


105 

83 

50 3 


22 

22 

13 3 
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In the class of patients coming to our Jiospital and out patient clinic the 
greater majority of nhich are negroes, it is ^ely difBcult to obtain a reliable 
history, so that those placed as chiiicallj syphilis are from definite evidence 
or preMOUs hospital histor\ showing definite CMdence 

It ma-^ be of interest to state that, m more than thirt} thousand Wasser 
mann tests made in Charleston, S C about 45 per cent positnes are found 
among the negroes to 15 per cent positnes among the whites This of course, 
represents repeated tests on cases under treatment as well as single tests 
It must be understood that the thirf\ eight cases of disagreements ex 
eluded do not mean falseh positive tests, but that no definite history of si^ph 
ills was obtainable Among the disagreements, the microscopic test was posi 
tive in 63 6 per cent The Ivahn was positne in 50 3 per cent, and oulj 13 3 
per cent ga^e a positnc Wassermann test, this latter was due to the fact 
that thirtj two of the disagreements were due to anticomplementar\ tests, 
twent} se\en of which ha^e given an undoubted historj of syphilis 

The results with the microscopic test in treated cases of svphilis ha^e 
showTi the same finding that the tube Kahn has i e , a greater number of 
positnes are obtained bj these methods than with the "Wassermann test, 
showing the incronsed sensitnencss of the test 

From as careful a stud} as possible to obtain a reliable histor\, I could 
find no e\idencG that positue tests were obtained in cases definiteh proved 
not to be s\philis That is, none could be proved falscli positive 

I bale used the microscopic precipitation test with cerebrospinal fluids, 
nsmg the method of globulin concentration® and ha^e so far obtained prac 
tically parallel results with the tube Kahn and Wassermann tests The num 
her IS still too small to make an^ decided statement in regard to its -value with 
cerebrospinal fluids However for vour information results are here shown 
in Table III 


Table rn 


Cerebrospinal Fliups Cojipvrative Micboscopic Kajin Tibf Kaiin ^np 
Wassermann Tests 


Agreement of all three 

NUMBER 

TESTS 

23 

92% 

Positive Agreements 

3 

All s^hiljs 

Disagreements 


8% 

ilicro Pos , Kalm JTeg Wass Pos 

1 

Syphilis 

Micro Ncg Kahn Neg Wnss Pos 

1 

S^TiIiilis 


Mj thanks are here expressed to Dr W G Gamble and Dr S Simons 
Miss Eleanor Townsend, and SIiss Lois Tliompsoii for their valued assistance 
in this investigation 

CONCLUSIONS 

The number of comparative results reported so far with the microscopic 
precipitation test are too few upon -which to form anj decided opinion 
results, howe-ver, compare favorably -with those given bj Kline and Young, 
and I believe confirm their findings as follows 
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1 The microscopic slide pi ecipitation test is simplei to peifoim than 
the Kahn tube test, lequiies less mateiial and time, and the results are more 
easily read 

2 The microscopic test is slightly moie seusitne than eithei the Kahn 
or Wassermann tests and appears to be as specific 

3 The microscopic test appears to be as adaptable as the Kahn test to 
the globulin concentrated ceiebiospinal fluids and cheeks favoiablj Mhen 
compaied with the Wassermann test 
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A COJIPAEISON OF THE KOLMEE AND KAHxX TESTS FOE SYPHILIS*' 


By C E Eoderick, MD, F S Salisbury, MD, and C G Cates, Veterans’ 
Bureau Hospital No 100, Camp Custer Mich 


I N THE past ttvo oi three yeais numeious articles hate been wiitten com- 
paring the Kahn test tilth the so-called Wassermann test, this latter teim 
being used to eoter aU st stems employed oi all pet methods used We make 
this statement in tiett ot the fact that until an attempt at some sort of 
standaidization was made about three years ago, there weie probably as 
many methods employed as there weie serologists doing the test, and aU with 
moie 01 less success However, when compaiison is made between the Kahn 
and the complement-fixation test foi S3philis, the method emplojmd should 
alwaj's be given It has been the experience of manj laboratoij’^ vorkeis 
thioughout the countiy, as eiidenced by statements made in regard to the 
Kolmei comiilement-fixation test at the annual meetings of the climcal pathol- 
ogists, that the Kolmei test is peihaps supeiioi to many of the methods used 
heretofoie So true is this that manj of us have abandoned our pet methods 
in fai'Oi of the moi e delicate and reliable Kobiiei method In a numbei of the 
papeis that used the teim Wassermann test, the antigen has been mentioned, 
but in many moie perhaps, only the term Wassermann test has been employed 
During the past eight months we have been interested m a compaiison of 
the Kohner complement-fixation test and the Kahn flocculation test m treated 
neurosypliilis at the Veterans’ Buieau Hospital, No 100, Camp Custer, SLch- 
igan While the number of cases studied is small, we feel that our results are 
worth reporting at this time Due to the relative frequency with which arti- 
cles have appeared in the literature concerning the superior value of one or 
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the other of these tests, we decided to investigate each, relatne to its merit 
ns a guide to the trcTtment foi si’philis The number of cases selected is 
small, and upon inanj wc did not liaie an entrance test with both methods 
due to the fact that the Veterans' Bureau Hospital No 100 was established 
about tuo jears ago, but the laboratoi} was not oigsnized until iboiit a jeai 
later "We shall shon the results obtained by both the ICoImer and the Halm 
method aftei one, two, three, foiii, fi\e and siv courses of treatment We are 
also running paiallel nith the ICalm and Kolmer tests the teehme adopted b\ 
the Veterans' Bureau The results of this compaiisou mil be published at a 
later date 

The objection voiced, to the Kolraci ts uell as to m inj othei ua'\s of 
doing complement fixation tests foi s\ pliilis is that of the consumption of 
time, referring particulailj to oiernight incubation in the ice box This, how 
ever to our minds is a more or less groundless objection because time is not 
the most important factor m the serologic diagnosis of sjphilis In most in 
stances we find s'sphihs has existed main da\s months or \ears before 
patients come to a doctor foi ad\ice Therefore what gieat harm can be 
done in further delajnig the leport on the blood seium for tuentj four liouis 
uhen we hnow at the time that we are perhaps going to ha^e the most reh 
able lesult that can be obtained In othei words, atciuacj should ne\er be 
sacrificed foi speed In manj instances the same phjsicinn who expects us to 
hu^^^ through a twentj four liour test in an hour or so for a disease like 
sjplulis will sjt bj, in an acute infection like diphtheria and wait for a 
report on the culture until the next morning 

Non the question constantly arises as to the adiisabilitj of substituting 
the Kahn test for the complement fixation test for the diagnosis of syphilis 
and the control of the treatment A \erv bnet revii.^\ of the opinions of 
se\erTl uorhei’s of the countrj who hn\c been companng the Kahn tei)t uith 
other methods might seme as an introduction to oiu expeiiences 

Owen found 93 8 per cent of 1 GOO cases to agree and he also found his 
duorsions almost wholli in treated cases and considers the Kahn a valuable 
check in a small percentage of cases 

Giordano finds it valuable m emergencj tests foi donors foi blood traus 
fusions, but at the same time he explains the difficulty m reading a veakiv 
positive reaction He does not like to report i ’i\e'ik reaction unless it is 
checked by the complement fixation test In new of this statement it would 
seem to us that if it cannot be rehed upon when it is not checked b\ the com 
ploment fixation test it certainly should not be relied upon Tlone at all 

Kellj found them to agree in 94 45 per cent of 110 cases Ht calls atten 
tion to increased flocculation when left m the ice box o\ernight Wc ha\e 
had this experience and haie found that false positnes maj be obtained in 
tins waj 

Gieenbaum found the Kahn to run posituc in nian\ cases after the 
Kolmer became negative and iice versa, and he adiises that both methods 
be used In our experience the Kahn becomes negati\e much soonei than the 
Kolmer 
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Haven and Tayloi conclude that the pieseut value ot this test is ques- 
tionable as a Public Health laboratory method 

Lederer, in comparing it with the Veterans’ Bureau Wassermann method, 
finds the Kahn test to be of value, and combining both tests simultaneously 
IS the ideal diagnostic practice 

Becker concludes that the Kahn gives more unifoim results in repeated 
examinations and is more difficult to change from, positive to negative by 
treatment 

Anderson concludes that “the great reliability of the Kolmer method 
and tlie simplicity and apparent reliability of the Kahn precipitation test 
made this combination the best standard procedure for the diagnosis of 
syphilis ” 

Kildutfe finds that the Kahn test checks with the Wassermann reaction 
in from 80 to 90 per cent of cases, depending upon the eaie with which it is 
performed and the delicacy and reliability of the Wassermann technic with 
which it IS coinpaied and that false negatives and false positives occur with 
the Kahn test 

Houghton in an aitiele in the Journal of ihe Ameucan Medical Associa- 
tion, Deeembei 4, 1926, declares the Kahn test has removed the serum diag- 
nosis of syphilis from empiricism and has placed it upon the basis of quan- 
titative science, and in his summary calls attention to the fact that the Kahn 
test IS more sensitive than the Wassermann test in treated cases We feel 
that the foimei statement remams to be proved, and our experience with the 
following few eases of treated syphilis tells us that the second statement does 
not hold 

Prom the foregoing it seems that we have a few who advocate the Kahn 
test alone, more who advocate the Kolmei test alone, and a much laigei 
number who emphaticalB advise the use of both tests as being the nearest 
to perfection 

Our figures in the shoit senes we have leady at this time aie as follows 


After one coutse of tieatment 


S cases 


Kolmer positne in 4 

50 % 

Kahn positive in 0 

0 % 

Both positive in 3 

37 5% 

Both negative in 1 

12 5% 


Agreement 50% 


After two courses of treatment 


15 cases 

Kolmer positive in 0 
Kahn positive in 2 
Both positne in 4 
Both negative in 3 


40 % 
13 i% 
26 6% 
20 % 


Agreement 46 6% 


After three courses of treatment 


11 cases 

Kolmer positne in 4 
Kahn positive in 1 
Both positive in 4 
Both negative in 3 


36 3% \ 
0 9% f 
36 4% / 

18 2% J 


Agreement 54 5% 
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After /otir courses of treatment 


10 cases 



Kolmer positive in 6 

GO 

7o 

Kahn positive m 0 

0 

7= 

Both positive in 2 

20 

% 

Both negative in 2 

20 

% 


Agreement in 405^ 


After 1 

18 cases 

Kohner positive m 7 
Knhn positive in 1 
BoDi positive in 7 
Both negntlve in 3 


cowrsfs of trcafinent 

o8 8% \ 

0 6 % ( 
38 8% > 
10 0 % \ 


Agreement in 55 4% 


After s 

14 eases 

Kolmer positiio in 6 
Kahn positive in 1 
Both positive in o 
Both negative In 3 


courses of treatment 


35 7% 
7 0% 
35 7% 
21 0 % 


Agreement lo 567% 


After sexen courses of treatmrnt 


13 cases 



Kolmer positive in 5 

38 

5%. 

Kahn positive in 0 

0 

% 

Both positive in 5 

..8 

O'/c 

Both negative m 3 

23 

% 


Agreement m 015% 


Kolnier positive and Kahn negative m 37 or 41 s#% 
Kahn positive and Kolnier negative in o or 5 0% 
Both positive in 30 or 33 7% 

Both negative in 17 or 10 1% 


Agreement in 52 8% 


In conclusion we uisli to saj that our position in this matter is neutral 
We do not belie\e ue are in a position to substitute the Kahn test for the 
Kolnier complement fixation test at this time In our minds the Kolmer test 
IS more reliable and sensitive for the diagnosis of sjplnhs and as a prognostic 
indicator in treated cases We believe, however, that the Kahn test is worthj 
of merit, and both tests should be used simultaneously until one or the other 
IS ev entuallj discredited 


DISCUSSION OF PAPERS BY KILDUFPE,* JOHNSON AND EODERIOK: 

SALISBURY AKD CATES 

Ur E L Kahn — It is difficult in a short space of time to talk extensively on precipito 
tion In syphilis The problem is too big I was interested in the conclusions of the speakers 
that while the Knhn test is reliable it should be used With the VVassermaim test I am not 
recommending the abandonment of the YVassennaan test neither am I mvitmg anjone to use 
the Kahn test Indeed, there zs not a man or woman in this room or anywhere, whom I have 
ever nsked to study this test Those who have come to us at Lansing or have written me 
about the test, I have assisted gladly, but bejond that whether one uses the TVassermann 
or the Kahn or both or any additional tests the problem is outside my hands 

I recogmre that it is not a simple matter for many of you to torn from complement 
flxation tests to which jou have devoted perhaps ten or fifteen jears and tom to the problem 


See The Joursax, or i^boratort and Cunical RIedicine xtl Julj 19 


P 946 
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of precipitation On entering this room, I met a man nho, about twehe jears ago, began 
to point out the importance of titrating complement A good many of you, like Dr 
Ottenberg, gave much time and effort in developing improvements in the "Wassermann test 
It IB not to be e-vpeeted, therefore that jou would hastily abandon this work, but when 
the time comes and you decide to give the Kahn test a trial, I would urge jou to do it 
correctly and not croud it to the wall 

My experience has been, almost invanabh, uhen the Wassermann and Kahn tests are 
used together tliat the latter does not get a fair chance After giving much time and energy 
to the Wassermann test, laboratory workers find the additional test burdensome and do not 
carry it out correctly Manv of our visitors m the Michigan Department of Health come 
with a record of several years’ experience with the Kahn test Yet, when they see our work, 
they invariably admit that in many details they have not followed the correct technic The 
thought that I wish to leave with you is not to please try the test, but when you finally 
decide to try it, to do it correctly Obtain proper glassware and apparatus See that your 
worker picks up the correct method in some dependable laboraton Obtain some standardized 
antigen from a reliable biologic honse or from the Michigan Health Department at Lansmg 
If you prepare your own antigen, let us help you in its standardization Then it wdl take 
very little time, and you will be convinced of the practicability of the test, of its rebabilitv 
as a diagnostic agent in sipliilis and of its general superior qualities 

A word regarding antigen Its standardization should be in the hands of expert 
serologists in central laboratories I should like to suggest respectfully that possibly your 
organization might look into this antigen problem with a view of supplying the standardized 
product to your members who are removed from medical centers If you could arrange with 
some biologic house, for example, to provide standard Kahn antigen to your members at some 
minimum cost, it would go a long way toward good results with the Kahn test by your group, 
and I would be glad to assist you in anv way possible I hardly need add that should your 
organization care to appomt a committee to study this test or should you designate certain 
laboratories to study it, I shall be glad to be of any assistance, should I be called upon for 
suggestions 

I should also like to bring to your attention the fact that the Kahn test embraces a 
senes of procedures and in this regard opens up a new field for the clinical pathologist 
Aside from the xoutme or diagnostic procedure, there is the quantitative procedure, wluch is 
of special value m specific therapi , the presumptive procedure, nluch is more sensitive than 
the routine test and is of value in special cases where this test is negative, the procedure 
with syphilitic fluid other than serum and the microprocedures, also the qualitative and 
quantitative procedures for spinal fluids 1 venture to predict that several years hence, the 
public health laboratory will limit itself to the routine Kahn test, and the various additional 
procedures will be carried out and interpreted by tlie clinical pathologist 

Dr Kline — ^I would like to take up the discussion exactly where Dr Kahn ended 
There is great promise in tlie precipitation test for syphilis Dr Kahn has not only focused 
the attention of serologists of this country on this method of detecting syphilis, but he lias 
also worked out additional principles for the test, especially demonstrating the importnnee 
of usmg concentrated antigen 

Our experience in this field began two and a half years ago when Dr Kahn kindly 
assisted us in many ways to acquire the technic I would like to express again my apprecia 
tion for his help After doing a number of Kahn tube tests, we decided to try domg the 
tests by the open slide method We had been using the open sbde method of blood typing 
reported by Vincent during the war and had found it a satisfactory method for Widal’s 
test and other bacterial agglutmations also We did these tests on a microscopic slide with 
paraffin rmgs mounted on it to confine the ingredients After determining proper sized 
rings and quantities of antigen and serum to be used, we found that the precipitation test 
for syphilis could also be done with accuracy by this simple method At first we used the 
antigen advocated by Kahn, but finding it too sensitive to cold and to time, we tried other 
methods of preparation, and for the past several months we have been using an antigen that 
works as well at low temperatures as at ordinary room temperature and is a stable bpoidal 



A COMrVHISON OF Till KOMIH K\n\ TFSTS 1 OR bTPHILI*? 

suspension in tonfrast lo tlic uii«!(nblo one of Kalin One such indicator for s)pliili3, pro 
pared March *^0, still possesses its nntiponic properties 

Concerninp the meehnnism of flic precipitation tc'it for s'^plulis TTcil’s lia'potheais that 
antibodies in siphihs nro formed ngainst body cell substances hbernted bj the destructive 
activity of Spiroclietac palhdao rather than by the spirochetes themselves vill apph as well 
as it does to tho ^Vasscrmnnii reaction In fact Wassermann in 1921 claimed that the 
substance resulting from tho union of tlic lipoidal antigen (Iccithm) and its antibody should 
be called the ■Wassermann aggregate and that this aggregate is capable of doing two things 
(1) binding complement and (2) causing precipitation as in the Sachs and Goorgi test 
In tho precipitation test for s^-philis it seems that a hjdrorhihe colloid (lecithin) protects 
cholestenn (hjdrophobic colloid) against precipitation by water unless some substance is 
present (in the patient s scrum) that Lombines with the lecithin and interferes with its 
protective action when the cliolcstcnn will precipitate out and give a positive reaction 

It is important to test out this theorj for if it is true and the simple indicator 
cholestenn can bo used instead of the hemolytic system, then there is a possibility that a 
simple standard test for s\phili3 can be densed 

Dr U A Ua^c — Vs one of these poor, tired scrologists I would like to add some 
thing that is n little tune saving donee in the use of tho quantitative nssermann The 
Kahn test is completed, and then quantitatnc Wassermann tests arc performed oiih on those 
scrums which give a positive Kahn reaction the other scrums being run b} the ordinary 
qualitatiie technic 

Dr Hohert i Ktlduffe ^Thc particular point in mj paper upon which I wished to 
focus attention was the present propaganda for tho cxclusac use of the Kahn test Dr 
Kahn has told us that he has never word or published utterance adiocatcd its exclusive 
use I feel, how 01 or that the fact that it lias been adopted ns an exclusive test b\ the 
laboratories of which he is the scrologist is an expression of opinion on this point and I 
cannot recall that Dr Kahn has over expressed am disapproval of its exclusive use or tint 
ho has ever suggested caution in so apph mg his test 

Dr Kahn tells us that he has been written to bj laboratories haiing the exclusiie use 
of his test in mind It would be interesting to know what ho Ins replied if he has said 
fliat ho considered this hast} or unwise or if he sirapi} acquiesced expressed satisfaction and 
offered a suppl} of antigen^ 

I consider it unfortunate also that this test has been consistent!} exploited and demon 
strated almost exclusivel} before count} medical societies to whose members the idea that 
all that IS iioccssari is a pipette a test tube and a bottle of antigen is naturally attractive 
Tho fact that as I am told by a colleague at a recent meeting of the American College 
of Physicians two physicians expressed tho intention of spending one hour m a laboratory 
to learn the Kahn test so as to uso it in their offices is evidence that tho impression is 
abroad that anyone ma} learn this test m a short time 

This IS one of the impressions I desire to combat and therefore I want to emphasire 
again that I do not by any means agree with those who disseminate it 

I think if this Society, representing as it docs a cross section of laborator} workers, 
were to express its opimon as to the Kahn test, whether it should be considered an atUJitUnial 
valuable method, or sufficient as an exclusive method m the serological diagnosis of 8}'phili8 
tho opinion would carry great weight and would be an excellent thing for nil concerned, nut 
least among whom is the patienti 

Dr DoVert A Kcxity — I Jiad the pleasure of starting with Kolraer in his original work 
I belieye I have heard Dr Kahn s original presentation of his paper 

The future work of the Veterans^ Bureau, which is now onl} bcgmnmg will pin} an 
important part in this 

111 fairness to the patient the diagnosis of syphilis is going to be ver} important for 
instance a diagnosis of syphilis alone a cbnical diagnosis of paresis being rather difficult 
I think we ha\c spinal fluid absolutely conquered In the case of the blood Wnsser 
mann we should have just as much evidence as wo can have m that data I agree with Dr 
Kildnffe that all of them should be used 
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Vr Franct<! S Johnson — Wlion v,e oonsidor that tlie Wnssermnnn test was introduced 
some twenty jears ago, and realize that it took time and various modifications before its 
acceptance at its true value, wo should gi\e more consideration to the Kahn tost and its 
modifications These testa haio comparatneh onij rccentlj been introduced While certain 
clinical pathologists and others realize, to their satisfaction, that it is of equal or greater 
value than the Wassermann, there are still manj others that are not coiiMiicod, and until 
the majoriti arc cominced, wo haic no right to give up the use of the Wassermann to 
some other test The Wassermann repoafedlj proies itself of laluc in cases ■nith a negative 
Kahn and mco lersa, therefore, ve should do them all, for the best aid to diagnosis I 
belieie the Kahn is more sonsiti\o than the Wassermann If the one plus Kahn is compared 
to the one plus W issermanii, the Kahn is not ns specific 

Dr Kahn (closing) — One of the speakers brought up an interesting point How is 
it, if I do not nd\ocnto the ab indoiimcnt of the Wasseriiiann test, that I, as “director of 
laboratories’' of the Michigan Department of Health, lushed and abandoned the Wasser 
mniin test and made the Kahn test standard^ In the first place, I do not “nd\ocntc’’ anj 
Imiig I am not an ad\ocito bj iiaturo or b> training M\ problem of late sears has been 
to learn something about the prei ipit ition phenomenon in s\philis, and with the ncciimula 
tion of some facts, we gradiialh esolsed what seems to bo a practical and reliable method 
for the serum diagnosis of sjphilis This method was reported to Michigan plnsicians from 
Tulj, 1^22 to Octobei, 192", parallel with the AVassermann test A total of 175,000 Kahn 
tests were thus reported Dr C C Young, the director of 1 iboratorics with the other ndminis 
tratl^e ofllecrs of the Michigan Department of Health, felt that the time had come to 
abandon the AVasscrinann, because the Kahn has consistenth pr()\td itself both more specific 
and more sensitixc than the Yasscriimiin test It was a parch idiiiinistratne problem and 
outside of m} hands 

Mj interest in connection with outside workers is to help them do the Kahn test 
correctlj Bo\ond that nn interest (nds AMicther or not nn\ one will continue to perform 
the AVnssennann test after he has become e\perl with the Kahn test is an iiidnidiml problem 

This I should like to Icaic with vou, nameh, that there is little question but that we 
aro dealing in syphilis with one substance which can be detected cither bj precipitation or 
bj complement fixation lleeentlj wo bare completed a senes of studies, wherein we added 
tho hemolytic system to completed Kahn tests In other words after reading tho precipitation 
results wo added complement amboceptor and cells iiid read the complement fixation results 
In onIj 2 per cent of cases did we find disagreement between tho two readings AWiat is 
well to remember is that the hemolytic sjstem is inerelj an indicator and is in no waj related 
to saphibs 



FATALITIES FOLLOWING THE USE OF ARSPHENAJIINB't 


By EBNEbT Scott, JI D vnd R A Moore, M Sc , Colombus, Ohio 


INTRODUCTION 

OEVERE and undesired leactions following the administration of arsphen 
^ amine fortunately are not common Their infrequency, howe\er, should 
not cause one to overlool the fact that %er3 dangerous and e\en fatal results 
may occur at the most unexpected moment 

Various forms of inorganic arsenic lia\e for jeais been used in the treat 
ment of disease The concentration of these drugs houever necessary to 
destroj the disease producing parasites was in all cases haimful to the host 
Therefore, the attempt of experimentation was to secure a compound of ar 
seme which would kill the parasite and jet be m such form or concentration 
that it i\ould be relatneh innocuous to the host The first of these com 
pounds was atoxtl oi sodium aisanilate Tins compound se^^ed its purpose 
but was still too toxic for general use Elnhch in bis chemotherapeutic stud 
les discovered para dihvdiorv meta diammo arsenobenzene or saharsan 
Later, br the addition of formaldehyde to the formula he developed neosal 
varsan More recentlj Tacobs and Hcidelberger' have prepared a denvative 
of atoxvl, trvparsamide This substance was verv thoroughiv tested bj Brown 
and Pearce* and is at the preset time recognized as a valuable drug, espe 
ciallyiji the treatment of neuiosjphilis Within fhe]astfev^ vears Loevenhart 
and his coworkers have prepared many new organic arsenicals and have 
tested their efficiency in sj^ihilis and related conditions The verj general 
use of organic arsenicals proves that tliev have fulfilled the demands of the 
situation, namely, that of (a) being an efficient parasiticide (b) bemg rela 
tively harmless to the patient, and (c) being easv and safe of administration 
There aie, however, a certain few v\ho possess an idiosyncrasy and in whom 
moie or less severe reactions occur Such reactions vary widely in their form 
and intensity but are uniformly unexpected and undesirable 

CASE mSTORT 

0 A aged sixteen white female, was admitted to tl»e venereal clinic four TrceliB 
previous to death She had been given three injections of neoarsphcnaminc On May 2D 
1026, an injection of 0 6 gm of neoarspbenamine ivas given with no immediate untoward 
effects Six other patients were given injections of the same lot of drug and experienced no 
lU effects On May 31 or two days after the injection tho patient complained of a sbght 
headache and malaise This malaise and headache became very severe in the evening, and 
early on the morning of the next day she became comatose There was no nausea or vomit 
ing at any time On June 1, or three days after the injections another one of the patients 
became ill ivith the same symptoms This latter patient became comatose the same after 

. Read by title at the SIxUi Annual Session of the American Socletj of Clinical Patholo- 
gists Washington D C Ma> 14 to 16 19 7 

tProm the Department of Pathology Ohio State University 
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noon Botli patients presented the s mie lIhiiciI sjmptoins, inniclj, headache, innluise, and 
coma, both receiiod ncoarspheinminc nitraaciioiish nnd were taking iodides bi mouth, but 
no incrcura had been used in eitlicr ease In the tcrminnl tucnlv four hours of life in both 
cases there was a complete anuiii The first patient died on Juno 2 and the second on 
Tiino 1 

Tlirough the kindness of Di CP Robbins, of Columbus, Ohio, we were able to perform 
in autopsj upon the first patient with the following findings Upon opening the bod\, an 
inspection of the nbdoniiml caaifi showed that the subcutaneous fat was normal in amount 
The omentum was largo, and contained a considerable quintiti of fat The liier was slighth 
below the costal margin but not noticcabU enlarged The surface of the right lobe was 
darker in color than the remainder of the liver and had a somewhat dn, wrinkled appear 
ance The appendi\ was retrocecal, ibout 1 inches long, nnd slighth larger in diameter 
than normal, it showed no eiidencc of recent inflaiiinintion Within the pchis the peritoneum 
surrounding the uterus was covered b\ a bloodi fluid, this fluid was casih removed and the 
pontoncuni itself w is of normal color The nrinnr> bladder was contracted nnd empty In 
the left side of the peritoneal caiitj in the region of the spleen, there was a large amount 
(4 or 5 ounces) of bloody fluid, siiiiil ir to that found in the pehis The right side of the 
peritoneal canti w is entiroh dn ind normal in its appearance There w is no evidonce of 
peritonitis or iiiflammatori cMidntc in ni\ portion of the pcritoncil c iiiti 

Thoracic Canty — The anterior margin of the loft lung was prominent and apparenth 
omphysematous In the left pleural cn\it\ there was a large qunntitj of blood\ fluid 
similar to that seen in the peritoneal caiifi, this fluid was soiiicwliat thicker than the usual 
pleural CMidate and was of a somewhat slum mucoid char ictcr On rcmoi il there was found 
to be approMinatch one quart of this fluid The right pleural cuiti was perfcctlj normal 
III its appear nice The tlimius gland was distinguishable The interior mediastinal glands 
were not visible The pericardial sic w is normal in appearnneo and contained the usual 
amount of clear fluid Tlio left lung was of normal size The pleura, cspccialh of the 
posterior portion, was a deep red color but did not show ciidencc of inflammatory change 
or exudito The lung was crepitant throughout, although the lower lobe was slightly firmer 
in tc\turc There were no areas of consolidation On section the lower lobe was edematous 
and was of i deep red color Crepitation in this portion was soniewli it limited The vessels 
at the root of the lung were free of clot The bronchi were noriiial in appearance with a slight 
congestion of the mucous nieuibraiie The right lung was crepitant throughout, although the 
posterior portions wore slightly firmer and of a darker color The vessels wore free and 
unobstructed The bronchi contained a small amount of frothv niuciis, and the mucous 
membrane was congested Section through this lung showed an edematous condition of 
the posterior portions of the lower lobe The heart was of normal size and appearance 
On opening the heart the cavities seemed to bo of usual size nnd appearance, nnd the 
valves were all normal in appearanee Ihc myocardium was of the usual color nnd con 
sistenev The aorta shqwcd a very slight atheromatous change it its base and also in the 
trinsvcrsc arch and in the abdominal portion 

Organs of the Ahilomtnal Cavity — In attempting to remove the spleen, the bloodv 
fluid surrounding it was removed ind an inspection of this icgion revealed the fact that 
a largo portion of the cardiac end of the stomach was absent and that the diaphragm 
iniinediatclv to the left of the vertebral column was also missing Examination of these 
organs showed that the stomach wall and diaphragm lind both disappeared because of 
necrosis and sloughing and that the fluid which surrounded the spleen and filled the left 
pleural cavity consisted of stoin ich contents mixed with blood The spleen itself was of 
normal size, its c ipsule was of a daik reddish color On section the spleen was darker at 
its lower lobe There w is no cvadencc of necrosis, however, cither about the capsule or in 
the spleen substance The tail of the pancreas was darkoi in color and somewhat softer 
than normal, this portion being sui rounded by the fluid in the vicinity of the spleen Other 
, pf’the pancreas wore norm il in their ippcarancc and consistencv The adrenals 
^vcro°iiormal in size and appearance The kidnevs were simil ii in appearance, their 
'' 1 stripped very easily The suifacc of the cortex vv is normal in color and smooth 

0^^'eelion the markings were distinct and the pelves were noiiiial The lower polo of the 
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left kidncj* Kas somewhat darker In color tlnn the remaining portion The ureters were 
both normal in appearance On inspection it was found that a large portion of the posterior 
surface of the cardiac end of the stomach had sloughed away the margins of the slough 
were very necrotic and thin The stomach contents had escaped through this sloughed por 
tion into the peritoneal cavity and a slough of tho left side of the diaphragm had al 
lowed tho stomach contents to pnss into tho left pleural cavity Bv measurement there 
was approximately 6 inches of the stoaiaeb wall missing, and the opening into the diaphragm 
measured 3 5 inches Upon opening the tontach there were no signs of ulceration or of 
local inflammatory change The mucosa of the pyloric portion was somewhat congested but 
otherwise of normal appearance The posterior surface of the stomach wall was covered with 
tenacious mucus The intestines were distended and were normal in their appearance 
Examination of the mucous membrane of the entire small intestine and colon failed to 
reveal any areas of marked congestion or hemorrhage Tlie uterus was of normal size 
and consistency Tlie right fallopian tube nas aomcicUat enlarged and was thin walled 
On section there was seen a bloody serous fluid tliero was no evidence of pus There was 
a small single cyst on the right ovary measuring one half inch in diameter The left 
fallopian tube was also somewhat larger than normal its walls were thm the fimbriae were 
shortened Tho ovary measured 2 inches in diameter and contained several small follicular 
cysts On opening tho uterus it was seen to contain a small amount of blood tinged mucus 
in the fundus Othenvise it was normal in appearance The liver was of usual size and 
consistency On cut section the tissoes appeand soroonhat darker than normal but tho liver 
contained only a small amount of blood The gall bladder was normal in size and moderately 
filled witJi bile, but contained no calculi 

Examination of the bony portions of the trunk including the vertebral column the 
ribs and tho bones of tho pelvis showed no evidence of pathologic change 

The Head — -The scalp calvarium and the dura mater were all normal in appearance 
The pm mator over the surfaces of the hemispheres was much congested the veins and 
capillanes being very distinct Tho bram was of normal size The convolutions were full 
and the sulu somewhat inconspicuous There was no evidence of meningitis or of in 
flammatory exudate After removal of the brain examination of the vessels at its base 
showed no evidence of vascular disease On tho inferior surface of tho nght temporal lobe 
there were a few very indefinite granules resembling mihary tubercles On section into the 
hemispheres of tho brain small, dark, apparently necrotic areas were encountered in the 
roof of each lateral ventricle Examination of the bones at tho base of the skull showed 
no evidence of pathologic changes Examination of the brain made in t?ie laboratory 
revealed that there acre other softened necrotic areas involving the pons, the crura cerebri 
nnd the posterior portion of tho optic thalmus theso areas resembled those seen at the 
time of the postmortem involiing the tissues of the wall of the lateral ventricles The 
most extensive hemorrhage was seen in the pons 

Tho anatomic diagnosis was that of (1) congestion capillary hemmorhage hyaline 
thrombosis and edema of the brain, (2) postmortem autolysis of the stomach wall nnd 
diaphragm, (3) edema of the posterior portions of the lungs, and (4) acute tubular 
nephritis 

Tlic microscopic examination of sections taken from the degeneratnc region in the 
bram showed that the pathologic changes consisted of vciy intense congestion with small 
hemorrhages and edema These changes were moat pronounced in the pons but were very 
definite in the other involved portions of tho brain The walls of very many of the 
congested vessels showed an infiltration with lymphocytes and polvnucleir leucocytes This 
infiltration apparently in\ohcd the vessel wall and was not within the perivascular lymph 
spaces as seen, in the vascular changes of encephalitis Icthargica and in poliomyelitis 
Sections from tho kidnev shoned a very pronounced tubular nephritis involving the epithelium 
of all the convoluted tubules nnd Henlo's loop Sections of the stomach taken near the 
margin of the slough showed a gradually increasing degeneration, and autolysis of the cells 
at tho edgo of tho necrotic area was approaclicd Sections from the remaining organs 
showed no definite pathologic change 
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Chemical CMimination of the In or revelled the presence of small quantities of arsenic 
ToMcity tests on ampules of neosalvarsan from the same lot used, shoiicd that the> con 
form to the recognized standards 

CLAbSiriCATtON Of RE,tCTIONS 

Tile Biitish Medical Keseatcli CouuciP iii then leport sum up the reac- 
tions 11111011 maj follow the administiation of organic aisenicals as follows 

“1 Immediate reactions consisting of diairhea, aomiting, pjiexia, and 
headache Uudei this gioup are also classed the so called vasomotor 
phenomena and the anapht lactoid and iiitritoid ciises 

“2 Effects on the neitous ststein The most impoitant of these is en- 
cephalitis hemoirhagica 

“3 Effects on the livci These aie clinicallt giouped into 

“d Early jaundice — coming on in a few dajs, usualh mild and evan- 
escent but laich moic se^ele and peisisteiit 
“b Late jaiiiidiee — not eailiei than seteial necks of a moic severe 
and prolonged type 

“c Acute jellon atiopln of the liter, supeitening on late jaundice 

“4 Evfoliatn e deimatitis and slightei skin lenctions The former maj’’ 
be complicated nith bronchopneumonia or septicemia and end fatallv 

"5 Vaiioiis laie lesions, such as acute hcmoiihagic nephiitis, ulcerative 
enteritis, and aplastic anemia 

“In addition to those complications, theie aic a inimbei of other condi- 
tions which weie pictiouslv belieted to be due to i elapses of the disease or 
the sudden libeiatioii of toxins fiom the killed tieponeina In this group 
aie the so-called ‘neixhcimer leaction,’ deafness cianial ncitc palsies and 
other foims of ‘iieui oiecuiience ’ ” 

INCIDENCE 

Statistics upon the explainable fatalities lolloning the use of organic 
aisenicals aie unsatisfaetoiv Phelps'* cites Luke, ol the United States Public 
Ilealtli Seivice, as stating that he had collected thiiteen deaths following the 
use of arsphenamiiie and the same number following the use of neoarsphen 
amine in the United States In the United States Naii fiom lhl9 to 1923, 
out of 15,170 cases of siphilis tieatcd with an unknown nuinbei of injections, 
there weie fouiteen deaths Phelps cites Geiman statistics as stating that 
there was one death foi e-vciv 3,788 cases tieated with 10,984 iniections The 
Biitish Medical Reseaich Council leport two sets of statistics, Hospital A, one 
death in 1,629 cases with 13,000 injections and Hospital B, one death in 375 
cases treated 

Prom these statisties, it becomes appaient that theie is one unexplainable 
fatality in each 5,000 to 10,000 injections Phelps, however, states that with 
neosalvarsan theie should not be more than one fatalitv in eveij 40,000 in- 
jections 

THEORIES OF ETIOLOCT 

Piom the papeis of Ehrlich, Beinaid, Danjsz, Waithin and Schainberg, 
tlie theones of the etiologv of these fatalities may be summarized as follows 
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1 Due to pro\ious or eonounent kidncj disease, there is a faultj elimina 
tion of the dni", with a resultant aisemc poisoning, 

2 That It IS essentiallj a HerTlieimei reaction due to the sudden liberation 
of a large amount of endotoxin from the 1 illed treponema 

3 That it is due to the destmctiie and dilating action of arsphenanune on 
the blood sessels whn-h is not eounteractcd bj adrenalin, Mhicli is deficient per 
haps because of nrsenieil destruction of the adrenals 

4 That the injection of Ti-spliennmine into the blood stream causes a pre 
cipitation of the blood proteins and consequent multiple ciaboli 

Pearce and Biown leport that m their expeiionces following the use 
of salvarsan, hemorrlnge and congestion of the kidiicj congestion, hemor 
ihage Tud necrosis with degcneiatioii and a reduction of the cliromafiin con 
tent of the adrenals are found Kolmer and Luck” found that the injection 



FiS 1 — Low power of area of multiple capUlarj hemorrPago In the pons 

of acid solutions of irsphenamme pioduced Atidespread taseular injur} 
Single overdoses of tlic disoduim salt produced severe -vascular and tissue 
alterations, particular!} in the liver, Jcidiiev, supr'irenn}s, and spleen Be 
peated therapeutic doses produced no effect The same lesults, except of a 
milder form, were secured with neosaUarsan Jackson and Smith’' from 
their pharmacologic experiments with saharsan and neosaUarsan, came to 
the following conclusions (1) slow injections in dogs produce no effect 
(2) if the rate of injection or the concentration of the drug is increased, 
there is a progressne increase in pulroonarj blood pressure and a slow de 
crease in the sjsteniic blood pressure (3) large doses may precipitate de 
Imum cordis 


PATHOLOGY 

Because of the di\ ersitj of types of reaction, there is no one set of patho 
logic findings -which is found in all cases 
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111 those cases m -which the piomineiit findings aie in the brain, the 
teim “hcmoiihagic encephalitis” has been applied Giossly the biain flora 
sucli a case is congested and iiiaikedh edematous Thioiighout the biam 
substance the lesscls bleed easilj fiom cut section In the lateial wall and 
roof of the lateial \entiicles aie niani punctate heinoiihages which may 
fuse into one heiiioiihagic mass In addition to this hemoiihagic epend\- 
niitis theie aie usualh niaiii small hcmorihages in the substance of the pons 
which if extensne enough ma-s cause the pons to appeal as one laigc hemoi- 
rhagic mass On micioscopic examination scicial findings aie of impor- 
tance Piist, the biain substance is not dcgeneiated, and it is readily seen 
that the laige gioss hemoiihage is made up of main small hcmorihagic 
aieas In mam of the smalki blood lesscls the lumen is occluded bj a 



Flp 2 — Section of pons shoA\inff peri\'i««cuKr Inflitntion of ctlls nnd h\ aline thrombosis of 

sm illcr \essols 

hyaline thiombus This hj aline Ihiombosis is not louiid in anj othei organ 
except the brain In the inesent case the aitciioles aie suiiounded by a 
collai of infiltiated wandeiing cells, niostlj lymphocjtts In contiast to the 
accumulation of cells in the spaces of Viichoiv-Kobiii in othei diseases, the 
infiltration in this case appears to be in the actual w'all of the \essel and not 
m the perii’asculai hmiphatics 

The pathologic changes in the livei in which jaundice is the prominent 
ebnical symptom %miy fiom a cloudi swelling to typical acute yellow 
atrophy depending upon the sei'enty of the reaction The relation of this 
hepatic damage to the injection of aisphenamine involves many questions 
Is the hepatic damage due to syphilis, and its occuirence at this time only a 
coincidence? The weight of opinion would seem to be that the aisphenamine 
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itself causes the hepatic degeneration The results of ■\A allis that injection 
of arsphenamine causes a slight to moderate hepatic lusufBciency in cases 
■where there arc no clinical sjmptoms of Iner disorder, nould tend to con 
firm this opinion 

In most cases some pathologic condition of the kidnej is reported Van 
ons terms have been applied, such as tubular nephritis,’ ‘ acute hemoi 
rhagic nephritis,” etc, so that from a review of the reported cases it would 
appear that no definite and single change is characteristic In the present 
case the nephritis was strietlj tubular, involving all the tubules of the kidnej 
and consisting of cloudj swelling and necrosis of the epithelium As in the 
case of the liver changes, the etiology of the kidney pathology is obscure 
Sjphilis Itself is capable of producing a mild nephritis and further simul 
taneous treatment with mercury must be considered The ability of mercurj 
to produce a nepliritis is undoubted and m those fatal cases in which mercurj 
and salvarsan have both been administered, the role of salvarsan in pro 
duemg the nephritis must be carefull> evaluated In cases like the present 
one whore chnicallj there was an anuna and at autopsy an acute tubular 
nephritis, with salvarsan the only drug given there can be little doubt that 
the salvarsan produced the nephritis 

The relation of salvarsan to degeneration of the adrenals is of interest 
Espenmcntallj it has been obseivcd b> Pearce and Brown and was observed 
in the present human case 

Other rarer pathologic lesions such as ulcerative enteritis and destruc 
tion of bone marrow,® have been reported in isolated cases 

DISCUSSION 

In looking over the results of the postmortem findings on Jiunian beings 
and the results of the experiments on animals, we find tJiat there is a great 
similarity, indicating that by experiments on animals w e maj duplicate the 
conditions found in these unexplainable deatlis from arsplunamme Further, 
there is a striking lesemblauce of the pathologic findings in both the above 
two groups aud the pathologic findings in an ordinary case of inorganic 
arsenic poisoning The essential pathologic findings in all three classes of 
cases being 

1 A destructive action on the endothelium lesulting in congestion and 
hemorrhage in most of the organs of the bodj 

2 Tlie poor circulation resulting in edema of the bram and lungs in par 
ticular 

3 A nephntis, usually of the tubular tjpe but under certain circum 
stances taking on also a glomerular type 

4 The finding of infarcted and necrotic areas in the various viscera in 
some cases 

5 Necrosis of the liver, and sometimes acute yellow atrophj 

From a critical survej of the pharmacologj proposed theories of patho 
genesis, aud the observed postmortem findings, and in view of tlie facts 
brought out above that arsenic poisoning, experimental arsphenamine poison 
ing and the fatalities with arsphenamine in human practice are very similar 
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m their pathology, we wisli to cite what appears to us as the most likely 
theory in regard to the pathogenesis, namelj, 

1 That the immediate leaction, sometimes ending fatally, is due to the 
specific action of the aisphenaniine molecule in its action bj- dilating the 
blood vessels of the body, lesulting m some symptoms due to the local effects 
of congestion and stasis and otheis due to the same factors opeiating through 
the cential nei^ous system centeis On this basis ue may explain the 
“nitiitoid ciises,” so-called because of their lesemblaiice to the action of the 
nitiites 111 dilating the blood vessels, the headache due to a congestion of the 
biaiii, the vomiting and nausea due in pait to the congestion of the stomach 
and to pool ciiculation in the ceiebial centers, and all the so called shock 
effects and vasomotoi phenomena 

2 That the essential natuie of the delaved leactions is that of an acute 
01 subacute aisenie poisoning due to faulte elimination of the aisphenamine 
molecule oi the aisenie set ficc fiom it and the consequent libeiation of the 
arsenic in iiioiganic foim, nhich not being eliminated is ictained and acts , 
as a poison The letained arsphenamine inai act as a ^nsodlIatol and enhance 
the action of the aisenie as a eaplllar^ poison 

3 Am part that adienalin maj plaj in the reaction, otliei than countei- 
acting the vasodilatation, is leiv doubttul in oui mind 

4 As to the embolic thcon, although ne cannot dispute it, at the same 
time we do not belle^e that it plays am essential pait in the lesulting 
patholog-y 

In sunimai^ ne iiiaA then sai that the delaied aisphenamine leaction 
IS nothing more than an aiseiiic poisoning due to the hbciation of poisonous 
tiiyalent inoiganic aiseiiic from the faultih eliminated aisphenamine 

PROPniLAXJS AND TREATMENT 

It IS not the piiiTiose of this papei to entei into the field of the therapeusis 
of the oiganic ai-senicals, but it is ivithin oui scope to point out facts ivluch, 
gleaned fiom expeiiraental pathology and human pathology, might he of 
value in the prevention of these fatalities 

1 Fust the examination of the kidnej^ is of piime importance since piac- 
tically all the cases at postmoitem show a nephritis Theiefore, it is of the 
greatest impoitance that in the administration of organic arsenicals that ive 
do not give them to a patient whose kidnevs aie alieady liaiing difiSculty 
in eliminating the oidinaiy uaste pioducts of metabolism and do not overload 
them ivith the elimination of an inorganic metallic poison 

2 Since it is knoivn that meicury null act ns a causative agent m pro 
ducing nephiitis, the use of any consideiable quantity of mercuij should not 
be practiced when the administration of aisenicals is occuiring at the same 
time 01 M ithiii a short time In other umrds, in the use of these two inorganic 
metallic poisons, urn should use caution and occasionalh give the patient a 
rest so he may recover a normal metabolism 

3 That the best care and technic ivhicli it is possible to use be practiced 
in the administration of the diugs, that is steiile, freshly distilled water, com- 
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plete neutialization if arsphenaroine is used sufficient volume; not too fast 
injection; and not too hea\y dosage at first or if tlie patient shows anj lutoler 
ancL for the drug 

As to the treatment of these rcactionb, there is not a great deal of mate 
iial or deduction of facts from human practice It has been suggested by 
be\eral autliors that adrenalin gnen to the desired effect be used and se\eral 
authors conclude that it is a specific Jackson and bmith' suggest the use of 
tyramine vhich differs in no great respect from adrenalin in its pharmaco 
logic action 

It has been pointed out b^ Jackson and SmitJi, and nghtlj, that in the 
\asomotor and cireulator\ disturbance that follons the use of arsphenamine 
the heart is in a condition of instabihtj and mai go into delirium cordis 
We knov tlint adrenalin and the other amines mav under certain circum 
stances pioduce delirium coidis theiefore m the use of these druj,s there 
IS a certain danger 11111011 is unaioidable This possjbiJiti is to be kept in 
mmd but is not to be considered as a contraindication since the amines are 
the onh drugs uc ha^e tliat offer am chance of benefit 

Since arsenic is found in the tissues of these patients and since arsenic 
poisoning IS probablj a big factor m these fatalities tlierc is e\en reason 
for carrjing out the usual procedures to promote the elimination of the 
poison by an> means that tlio condition of the patient viU tolerate 

CONCLUSION 

In conclusion tlic following statement made in the British Report seems 
fitting “There are and there ahiais uin be certain exceptional indmduals 
uho will react to the drug ('arsphenamine) more severely than otliei's and 
in 'Whom a dose, or senes of doses harmless to the aierage individual, maj 
set up dangerous or e^eu fatal complication * 

Concerning the question of whether these fatalities are to be taken as 
LMdence for the discontinuance of arsphenamine therapi the committee fur 
ther states, “The committee has no doubt that in the inteiests of the patient 
himself, no loss than in those of the communit\ the choice should be in favor 
of arscnobenzol treatment We helieie that the \er} small number of deaths 
vhich are unaioidablj due to this treatment are immeasurabU outweighed 
by the deaths and disabilities which would aiise if the older methods of 
treatment of syphilis iicrc alone practiced At the same time the facts 
which have been brought out in tins report no less strongh emphasize the 
importance of the most scrupulous care in the administration of a drug 
which of neeessitj is emploi ed in doses not far remoi ed from the danger line ” 
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E very patliologist has had some lund of an unnntten plan foi grouping 
speciniens upon nhich lie feels he must pass chnieal judgment Usualh 
he divides them into the thiee following dnisions, eaeli nith tno subdnisions 
mflammatoiy (acute and chionic), neoplasms (benign and malignant), and 
questionable (inflamniatoii or neoplastic) The inflaniinatori gioiip is cliai- 
acteiired bi one oi moie of the following phenomena congestion, edema 
necrosis leucoeitic h mphoci tit and cndolheliocvtic infiltiation, fibioblastic 
and libiocitic piolilciafion. In aliniralion, and sneh citologit changes as gian- 
ular degeneiation, fatt\ degeneiation, lacuoli/ation pi knosis and the pics 
once of occasional giant cells Ceitain of these ditlci enliate the condition 
into acute and chioiiic inflammation allhough theie is usualh no sharp line 
of denial cation The neoplastic gioup is chaiacteiired bv the piesencc of a 
mass 01 masses of cells nhicli do not haie the exact histologic ariangement 
of normal tissues but seem to be displacing normal tissues bj expansion oi 
invasion If the colls aio legulai in sire and shape, aie encapsulated, and 
have the morpliologi of noimal adult typos of cells, the condition is benign 
If, on the contian, the cells haie not the low povei aiiangeinent of noinial 
adult cells aie iiiegular in shape and sire, and contain asMiimetrical mitotic 
figures, aie hvpeichiomatic, and leplacc noimal tissues bv iniasioii and in 
filtration, and especiallv if the mass is nonencapsulated the condition is malig 
nant Tlieic seems to be, hoveiei, no shaip line of demai cation betneen 
these two, m some instances The thud or doubtful gioup is chaiacterired 
by a combination of the chaiacteiistics of Gioups I and II and as such pie 
seiits the gicatest diffeicntial diagnostic difficulties foi all histopatliologists 
These statements vill call to the minds of maiij" histopatliologists the 
difficulties which thej^ liaAC experienced in conscientioush endeaxoiing to 
lender clinieal sen ice in diagnosis and prognosis foi the diiection of them 
peutic proceduies When the pathologist fails to make a diagnosis, the clin 
ician must of nceessitv make a guess based on his own expeiience VThen the 
clinician follows the pathologist’s mistaken diagnosis and piognosis and 
diiccts his theiapv accoidinglj, the pathologist, clinician, and patient usualh 
suffei Mistakes on the pait of both pathologist and clinician aie common 
and aie due geneially to seveial facts 

1 The clinical histoiy of disease is not alwajs difteiential unless the 
conditions aie in the late or extreme stages Anj patient may have inflam- 
matoiy and neoplastic conditions in the same lesion 

^ead before the SKth Xnmial Con\entIon of the American Societj of Clinical Patlnl 
ogists Washington V C Ma^ 13 U and 16 19-1 
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2 The gross appearances of disease are not differential in oier 80 per 
cent o£ cases, and then onlj in adsaneed or extreme stages of the disease 

3 Manj diseases are iiitoiml and arc tlierefoic not inacioscopicallj 
■visible 

4 There is no reliable seium chemical, phjsical or sUin reaction vvhicli 
speaks foi 01 against malignant neoplastic disease 

5 Neoplastic diseases are coming to the profession as smallci and less 
visible lesions (Pig 1) 

6 Detailed positive clinical diagnoses aie becoming relatndv less fre 
quent 


DIam 



r'lj, 1 —Diagram showing tJic iTecri^se In size of cancers na the public an1 rrofessSon be 
come educated to the necessity of curh diagno'il 

To these facts must be added lack of coopeiatioii on the part of patholo 
gists and clinicians and lad of interest in tissue pathology and clinical mod 
icine on the part of most pathologists In geueial it mar be said that tissue 
pathology, in direct relation to the practice of medicine has been at a low 
ebb for the past twentj jears and is just about to rise again Part of the 
low ebb has been due to a failure on the part of pathologists to advance their 
own knowledge of human cytologj Pathologic histology has remained at 
most as it was guen b) Muller and Virchow fifti jears ago there ha\e been 
some minor ad^ances, but these ha\e been along the lines of histologj rather 
than cjtology There are at least three reasons for this the limitation of 
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detailed c^tologlc stud\ of postmoitem fixed and embedded material, the 
pathologist’s diversion into bacteriology, serology, immunology, and chem- 
ical pathology, and the lack of study of Ining and perfectly fresli human 
material • 

In the last twenty years a new oppoitunitv for study has arisen through 
operative singer y A iiey\ material has been presented, and few base taken 
the oppoituniti ot making new obseiiations and cheeking these against in 
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Fi(j 2 — ^Diagram shoeing the evolution ot nt least fortv-hve different tvpes of cells 
which constitute the tissues of the human bodv No attempt Is made to picture the exact 
moiphologj of each tv pc although some of their characteristics aie suggested 


timate clinical experience So far as I know, tlie Mayo Clinic is the only 
place yvhere this new oppoitunity has been given extensile practical atten- 
tion oyei a long period of years During the last twmnty years more than 
337,000 operations haye been performed, and eveiy operation was done with 
the pathologist present, all facts — the patient, history^ visualization of the 
anatomic structural relationships, and the removed tissues — were available 
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and used bj the pathologist in order to obtain data for correlation Mith 
macroscopic and microscopic findings 

In 1905 "Wilson described a method of frozen sections It Mas intended 
priraarilj for diagnostic histologic purposes, but has been developed into a 
method for 03 tologic studj with the highest powers of the microscope Cells 
soon became the object of interest and studj At first, confirmation or refu 
tation of clinical diagnosis was uppeimost m the nunds of both clinicians 
and pathologists Latci it became apparent that malignant conditions were 
disco\ered which were not suggested bj or c\en suspected in, the clinical 



0 DlfTeientiation 



1 DiffercnUBtlon 



« Diit«icntiBtlon 



3 Dlfftrcntlatlon 


rig' 3 — DlaffranimaOc leyi'csentatlon of tlie rccog^nliabJe stagey of dl^erentlatlon of 
u »,Iani unit during normal pmbrjologlc development It also represents Uie stages or u»uer 
cntlaOon In neoplastic conditions 


histon or gross appearances As pi ogress was made it was found that 5r 
per tent of all surgical cases presented material, and that 12 6 per cent of all 
cases required special pathologic consultation during opeiation, and that in 
2 2 per cent of all surgical cases the diagnosis, prognosis, and therapeutic 
procedures were changed In 0 5 per cent of all surgical cases, an unsus 
pected mahgnancj was found The necessitj for, and the value of, rapid and 
immediate diagnosis during operations brought about studj and system 
atization of facts and the establishment of a plan for diagnosis and proguo 
SIS, onij the cj tologic part of which will be suggested at this time It is 
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based upon the folloiviug facts the human body is an organism composed 
of gioups of cells of at least foity-five different types, all of -n^hich have 
evohed from a feitilized human oium (Pig 2) In this evolution, fertiliza- 
tion, segmentation, dififei entiation, and specialization occur Tissue differ- 
entiation, in the human bodv, occuis in such a mannei that it may be divided 
into three lecognizable stages (Fig 3) fiist, the establishment of the gen- 
eral alignment of the cells uliich is seen in the normal ariangemcnt of adult 
tissue, the cells themselves lemaming undiffei cntiated , second, the establish- 
ment of cellulai polaiitv, sucli as is seen in fullv differentiated tissue, and, 
thud, the establishment of adult moiphologi of the cells In the condition 


"It® throo oabryonlo laycra of colla 

EctobUatle callt 
Uaaoblftatic calla 
^ Endoblaatlc cella 



Foatal akin 

Diffarantlatad calla 
Calla of atnitun Eomlnatlmn 



FIff 4 — Dlapramin itic i cpre«iontatlon of the c\olutIon of u mammarv ncinus ^^lth Its 
tjpes of cells (ndenobHsts nml nOcnocjtes) The loner three (Uapr'iins shon the three 
changes nhlch aie found In chionic mastitis Thc\ represent h% pertropln hyperplasia and 
migration of adenoblasts The inlgiatory stage Is malignant and the hyperplastic stage is 
potentially malignant 


of no diff Cl entiation, and the fiist and second stages, lust desciibed, the 
cells hear no inoiphologic lesemblance to then adult forms 

Dining diffei entiation and specialization, natuic piovides foi the phe- 
nomena of destiiiction and legeiieiation, — one a cause and the othei an 
effect 01 leaction Destiuction of any tissue may he caused by many thmgs 
Regeneiation of adult tissues oeciiis in tivo wajs in the human body di- 
icctly (legenciation of adult cells fiom adult cells), and indiiectly (legen- 
ciation from lesene cells) The malignant cell oi the cell winch has been 
called a “cancel cell,” ni uhicli ive aie chnicallj especially inteiested, is 
eiohed fioni the leseive cells although it may be denied dnectlj fiom a cell 
Minch IS nonnalh legeneiated diiectlv Tlie study of the nialignaut cell its be 
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liaMoz and tlie natuial dcfeusnc icactions of the oiganism to its abnormal 
pioljfcration and iinasion of the rest of the bodj constitutes a pioblem of 
greatest practical economic impoitancc, it is the kc\ to both diagnosis and 
prognosis 

Perhaps the sunpkst nai to picstut the facts as the> haic been seen in 
the biologic and cj tologic stiuh of neoplasms is foi us to confine our atteu 
tion to punciples in one organ In hi^ 4 one secs diagranimaticallj lUus 
trated, the evolution ot the milk piodncmg cells of the inamman gland 
Prom the cctoblastic laier of the three later stage ot development of the 



FIff cl — PhotofiTnphs of nnUpnnnt c lls In a Ihini; state (a 6 c) and also In a fixed but not 
emb dded state (d) The ells ha c |io iti e diagnostic morphology 


embrio, the cells of tlie stratum gcrminatnum of the fetal slun arise from 
them, arise the fetal squamous cells bt differentiation Also flora them bv 
multiphcntion, doivn growth into the subepithehal tissues and diffeientia 
Tion the lining cells of the inammai'v tubules and acini niiso It ma\ bo 
seen that theie nie two lajeis of cells iii each iioimal mamniaij acinus and 
tubule The cells hing adjacent to the lumen are secictorw (adenocjtes) 
and those Ijing iieik.t to the stroma are the leser^e cells (adenoblasts) In 
chronic mastitis some one oi more uni noun thinevS or conditions destroy the 
secretoij cells, the leserae cells become hjpertrophie or enlniged Tins is 
n common pictiue in cluonic mastitis with or without the presence of can 
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cei 111 some of the acini the reseive cells not only become hypei trophic, 
under the condition of desti notion of the secretory cells, but also become 
hj perplastic , they mciease in numbei and partially oi completely fill the 
acinus In this condition the cells aie undifteientiated, they have larger nu- 
cleoli and nuclei than do adult oi diffeientiated cells The undifferentiated 
cells are fiequently indistinguishable from those of cancer despite the fact 
that they are still ivithin the confines of tlie acinus In some acini, in some 
chionic mastitides in ivliich this piolifciatii e condition exists, one finds the 
line of demai cation betiveen acinus and stioma destroied by the migration 



FIs 0 — Sketches to scale ot iiinliKnnnt cells fioni mnn> souices Thei lepiesent those 
for caicinoma sarcoma Umphosaicoma hinp^iatlc leuccmla and malipnant cndothcllonm It 
is impossible to differentiate one from the oUici but each one his a moipholop\ unlike any 
normal iepcneiat!\c or adult cell in the iiunian bod^ 


of undifteientiated cells The last pictuie is the one ive call cancel, the 
tells aie of the tipe seen in Figs 5 and G 

The question aiises Has the malignant cell a morphology bj^ 11111011 it 
may be lecogiiized? Textbooks desciibe the cancer cell as having an iiieg- 
iilai shape with an iiiegulailj^ shaped nucleus which takes the stains deiiselj 
and frequently shoiis an asjmiiietiical mitotic figure The}^ raiely, if evei, 
say anything about the nucleolus This desciiption applies to those cells in 
pathologic tissues -which have been dead foi some time, have undergone 
cytologic changes coincident to and following death, and have been fixed in 
stioiig solutions and then embedded 111 celloidin 01 paraffin It is not the 



DU0^0SI'3 ^^D PBOONOMS OF \f:OPMSVS 


361 


picture ivhieli one sees m Imng tissues oi tissues uliieli, ulthougli dead, liaie 
just died and are studied in an unfixed condition iiitii oiJ lenses Under 
these less destructive conditions the cancer cell is an ovoidal or spheroidal body 
with no ti > cffulantics of “cell wall,” nucleus oi nucleolus, the demarcations 
of the component parts of the tell aie peifectly sharp and distinct, the gran 
nlcs of the cytoplasm and nucleoplasm aic faithj untfoim in sice, the mitotic 
figuics ate sometimes mulftpolai and they ate never astjmmeincal and irtcg 
ular tn my cxpctiencc The iihole cell ulieii studied in the fresh condition 
is tilt object of studj , it is not cut m planes Its constituents are not coagu 
lated and are, therefore tiansparent or tiaiisiueeiit there is no necessity for 
thin scotioiis such as one attempts to obtain tvifh celloidin and paraffin 
methods 

The cancel cell niaj perhaps not alums be distinguished from a nor 
mal regenerating cell but tins can be done frequentlj because there is a dif 
ference in a oliiine rolationsinp bitnon mitleoliis nucleus and the uhole 
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Fig: 7 — Plaerammatlc sketches of reparative regenerative cells and malignant regenera 
tlve cells to show some of the differences In morpliologj Tlie reparative cells are more delicate 
have smaller granules and smaller nucleoli 


cell in the iepirati\e legeneratiM cells and malignant regeneratne cells 
The nucleolar nuclear area ntio is from approximateh 1 to 23 in malignant 
cells and 1 to 50 or nioie in reparative legeueiati^e cells There is also a 
difference in the densitj of the nucleoplasm and cytoplasm in the extreme 
exemplars of these tno cells The regeneiati\e cell is more deheatelj' con 
btructed (Fig 7), and its nuclear gianules arc usually finer, hence, the n« 
clear outlines are more delicate These are some of the differential points 
Theie are qualities ivhich irords ennnot describe One learns to recognize 
tlie types of cells from experience mtii actual clinical proof of diagnosis and 
prognosis just as one recognizes members of his family and friends It is 
not ohvajs possible to describe our friends in such a manner that others can 
recognize them Exportness in the differential recognition of malignant cells 
reparative regeneratne cells, and adult cells comes through constant contact 
Uith them,, checked bj clinical proof of diagnosis The problem is one of ej 
tologj, not histologj The malignant cells uliicli lia'e just been described are 
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malignant because thcA iinade the suiioiinding tissues, spiead to distant 
paits ot tlie body uheie tliej multiply mdependeiitlj , distuib the vitalily oi 
the whole oiganism diieetlj and mdiiectb, and e^entuallJ cause death 

One of the gieatest pioblems of the clinicians and pathologists is piogno 
SIS, and data upon uliich it maj be made ha^e been laigelj compiled fiom sta- 
tistics based on the aveiage length of life fiom the tunc the physician oi 
suigeon sees the patient At best it is based upon impiessions and some jiei 
sonal opinions since theie aie so many ^allables and unknoMii factois in the 
pioblem In geneial, one consideis the lolloping lactois uhich seemingh, 
it not definitely, influence the iclation of llc^\glo^^th to longevity size ot 
giowth, cellulai chaiactei ot giowth, age ot the host, duiation of the lesion, 
relation of giouth to nutrition, emaciation in iclation to tood intake, pio\- 
imity of giowth to vital stiuetuies, lymph-glandulai iinohenient (legional 
and distant), distant oiganic mctaslases, multiplicity of the lesions, chaiactei 
of iiiCMOiis tieatmeiit, and the moialc of the patient 

The influence ot these factois ispuielv lelative and veil geneial, and nc 
find, in piactiec, failiues uheii eithei good oi bad piognoses aie giien Eec- 
ognition of the possibility of piognostic iiicoi rod ness has led main vise phi- 
sieians to giie guaided piognoses, oi they iiieieh attempt, in diplomatic 
niannei, to iinpioie the moiale of the patient and len iianlcli wain thi 
lelatnes This humamtaiian and necessaiv habit of oiii piofcssion, gieat and 
noble as it is, should not piciciit us fiom a stieiiiioiis seaicli foi facts uliicli 
lend efficiency to piactice since, in this daj ot economic e\pcitness, the human 
individual vants to knou, frequenth, the time left foi tlie completion of his 
plans of life 

The facts, pieseiitcd heie, aic the lesult of unsatisiacton expciience uitli 
the lack of definiteness in piognosis Thus, patients uitli laige cancels of the 
<-tomach (oi some othei oigan) with complete legioiial h mph-glandiilai in- 
solvement have been gucn the woist piognosis loutmelv, and those uith 
small lesions and no glandulai imolvemcnt a bcttci piognosis While this 
method of consideiation has been good in gencial, theie ha\e been mam in- 
stances of unexpected and quite suiprisiug \aiiatioiis fiom the geneial rule, 
some patients vitli small lesions and no appaient glandulai iniolvement die 
of rccuiience veij lapidlj , othcis, with laige and extensile lesions, live 
long — sometimes ten and fifteen leais — aftci local lemmal 

Besides the factois uhicli have been mentioned as being possible aids in 


foiniulating piognosis, theie aic otheis ivliich can be and have been studied 
Thej aie, howevei, of value only aftei removal of the neoplasm since thei aie 
microscopic m chaiactei The foui factois vhicli ha^e thus fai been studied 
aie hjmj)liocytic infiUiation, fibjosis, liyalmizaUon, and cclbilai dtffeicntiation, 
the last factoi being meiely an index of the favoi ableness uiidei which the 


invading cells aie living By lymphocytic infiltiation m meaiit that infiltra- 
tion which IS in immediate contact with the cancel e«^ us intimate con- 
tact of leaction is also essential in in'- the lela le leactions of 

fibrosis and hyalinization These tl mis to se of malig- 
nant cells occiii m sequence , l^’’’ h ahoii ’ ’s, ^ k 

and hvalinizatioii, third B;-^ tion 
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cellular inodificntion coincident with special tunctioii llieie aie degrees of 
this differentiation iccogni/abic in the normal evolution of specific tissues 
and these stages aie frcqiunth sten m the stud\ of neoplastic cells (Pig 3 ) 
Thus, the cells of a so cslJed aduioeiicjiioma oi i squamous celled epithelionii 
aie in one of tuo stages of paitial differcntntion Liologists ha\e lecognized 
that the pouei of growth is mdiiecth proportional to the height of the dif 
feientmtion, and this Hw holds good icn npparenth for the cells of nco 
plasms These four factois are Msiblc and in the work presenttd here, ha've 
been studied and leeorded without «ii\ I now ledge of the aetuil length of life 
in each case After the obsortntions ni the neoplasms had been lecoided, 
the\ were assembled with tlu tacts peitamnig to postoperatue life 

There aie seAeial facts ot stientihe interest and practical importance ms 
ible 111 these observations 

Whcnevei the faetoin lu ]>icsinf the aviragt length of lite is greatei 
than when thev are absent This is tine in all four gioups of cases studied 
When all of the factois are piesent the aveiage length ot life is much 
gieater than when all ot the factois are absent 

The variations of frequency of the presence of the chffireJit factors m 
different organs is of interest and suggests that the defensive mechanism 
''hile a geneial phenomenon acts difforenth in different legions of the 
organism 

To this senes of obseivations max be added the resiiJtb found bj Brodeis 
in the studv of epithelioma Based upon the degrees of celluhr diffeicntiation 
described bv tlic wntei he has veiv successfulh attempted piognosis and 
divided the epitheliomas into foui clinical groups Gioup I being the most 
favorable and Gioup H being the least fnoiable Despite the fact that his 
clinical group niimbeis aie m jtvcist ordci of the ictual stages of differcn 
tiatioii in lelatioii to rapiditv of growth the facts of giowth lelationship are 
according to the biologic law His nunibirs I II III, and IV icprtscnt elm 
ical groups and not the oidei of degrees of diffeientiation (0 , 2 °, 3 °) 

That these are all of tin defensive fictois in the oiganism is not to be 
expected, but that thev ait ad f ictors whitJi foiin a part of any ke> to piog 
nosis can hardh be questioned from the luuformifv of the lesults of observn 
tion 

It mav be coirecth said that the '\laster Kev to dugnosis of mahg 
want and benign neoplastic conditions and infiammatoij conditions and 
prognosis is a cheeked experience with the diffeiential detailed morphologic 
characteristics of adult tissue ctlls, reparative regcneiitive cells and neo 
plastic cells All of these mav be lecogmzed in the fiesh unfixed condition 
With 01 without fitam if the oxl lens of the microscope be used Freezing 
methods and the different staining methods aie onJv means of decieasing time 
of search Thev, in themselves, will not male ,.ieat md lelmble diagnosti 
Gians 01 prognosticians anv nioic than a good box of colois i puce of can 
a as, some good biushes and an easel will make an artist I mention this be 
cause more emphasis has been laid bv writcis and talkeis on the method than 
on the neccssarv training and expeiieiice For the benefit of those who ar#* 



364 


THE TOURNAE OP lARORArOR-i \^D fLINKAL MEDICINE 


ahvaj's lumtiug slioif cuts, I must sa^, aitei Jong and constant expeuenee and 
study, tliat theie is no slioit cut to becoming a gieat clinical pathologist 
The subject cannot be learned fiom books any inoic than the ait of literature 
or painting can be learned fiom books It is the shoit-cut pathologists who 
have throMii disci edit upon tissue pathology which in truth is, after all, the 
basis of oui knowledge of all disease IMai I sai also that no one indixidual 
can possibly be efficient in tissue patliologj, bacteiiologj , seiologj, inimun 
ology, ladiology, loentgenologj , chemical pathologj, parasitologj , and gen- 
cial clinical nucioscopj And still this is uhat is expected by the gieat ma- 
jority of hospitals They even cxiieet it fiom j oung men and uomen It 
cannot be done, and it should be discomaged bj" all membeis of our piofes- 
siou The differentiation of pathologic conditions and then clinical interpie- 


Avenge length of postoperntpc hfe Mitli 

differcntntioii 

A\orngc length of postoperntnc life Without 

diffcrentntion 

A^er^ge length of postopcrntpo life with 

lyniphoo\tio infiltrition 

Aierage length of postopcntne life without 

hniphocjtie infiltrntion 

Average length of postopontivo life with 

fibrosis 

Average length of postoperitne life without 

fibrosis 

Aierage length of postoperatno life with 

li) alimzntion 

Aicrage length of postoperatno life without 

lijahnization 

Averngc length of postoperative life with 

difterentiation and Ij mphoo'tic infiltration. - 
Aicrago length of postoperatne life without 
differentiation and hmphocitic infiltration 
Aierage length of postoperatno life with 

differentiation and fibrosis I 

Average length of postoperatno life without 

differentiation and fibrosis 

Aierage length of postoperative life with 

differentiation nnd hjalinizntion 

Aierage length of postoperative life without 

differentiation nnd lijalinization 

Aienge length of postoperative life with 

Ijmphocjtic infiltration and fibrosis 

Aierago length of postoperative life without 

hmphoc>tic infiltration and fibrosis 

Aiengc length of postoperatne life with 

Ijmphocjtic infiltration and lijalinization 
Average length of postoperative life without 
Ijinphocvtic infiltration and hvabnization - 
Avenge length of postoperative life with 

fibrosis and lij alinization 

Average length of postoperatne life without 

fibrosis and hyalinization 

Average length of postoper itive life with 

lyniphocjdic infiltration, differentiation, fibre 

SIS, and hyahmzation 

Average lengtii of postoperative life without 
Ijniphocjtic infiltration, differentiation, fibre 
SIS, and hyalinization 


STOMACH 
00 evSES 
^en^s 

BRFAST 
02 &\SES 

^c^rs 

RECTUM 
102 CASES 
^ears 

SKIN 

> 20 CVSFS 

davs 

2 73 

3 Cl 

1 54 

5341 

2 IG 

2 .7 

1 08 

274 7 

2 73 

2 51 

1 57 

49G2 

27 

2-tS 

1 31 

34GG 


2 72 

1 53 

053 7 


1 87 

129 

1 

295 C 


2 81 

2 33 

449 G 


2 21 

1 44 

437 0 

28 

3 78 

j 

1 1 50 

G44 5 

I 'll 

2d7 

1 0 71 



3 87 j 

1 1 

158 

1 808 3 


1 OG 

115 

257 5 


40 

2 33 

587 0 


2 04 1 

OGl 

257 5 


2 GO 

1 G5 

739 8 


14 

1 17 

155 2 


2 7G 

2 25 



1 G8 

127 

255 5 


2 89 

2 33 

453 8 


2 05 

128 

282 5 


4 4 

2 25 

444 G 


152 1 

0 7G 

54 0 









D^AG^OSIS iND IPOQNOJsIS OP VEOPL^SAIS 


tation m tlic light of the best interests of the patient is an ait Like any art 
it iinohes knowledge of technical (ktnils experience, and a broad conception 
of disease 

DISCUSSION 

Dr B T Terry — It lias been m> pleasure to work ui Dr MacCnrti ^s laboratories since 
June 14, 1926, anj many times I Imve seen linn make Jingnoses of malignancy citlier from 
one cell or from n very smill number of cells To do this, however, very great experience 
IS pecessary In spite of the fact tint I have tried conscientiously for nearly a jear to learn 
tlio cnteria Dr MacCnrti uses I am not jet sure of malignancy from the study of one cell 
only An example may be north while Not long ago a freshly removed lymph node was 
brought for diagnosis In the first frozen section one cell was found which Dr ATacCarty 
regarded ns malignant nnd at once reported it as such to the operating room Dr line 
Cartv pointed out the cell to me I studied it cirefully nnd thought I saw what he did 
but, lacking lus experience, I could not be sure of ninligmnci from this cell nlone Other 
sections of the same node were then cut and studied and in sonit of these there were large 
enough groups of cells for me also to be sure As the citologic diagnosis of jnabgnancy 
now requires an enormous amount of experience I am hoping that Dr JlacCarty will 
continue lus work and that he mil be able so to simplify his cnteria that he can save ns 
the labor of learning forti five different cells If he can teach us a simple sure, and 
easy way of recognizing maliginncv bv the stud\ of a single cell, the entire world should 
be grateful to him 



DIFFERENTIAL BLOOD COUNTS 
A CojiPARi&ON or Tnn AccunACA Obtained b\ Various JlrTHODS^t 

B\ Dean N Be.vcom, M D , Denver, Colorado 

A DIFFERENTIiVL blood count is one of the most tonnnon and also one 
of tlie most imiioitant oi loutine laboiatom pioceduies The question 
has no doubt aiiscn in tlie minds of main as to the accuiact of these counts 
since authois of Aaiious texts on clinical laboiatom methods do not agiee as 
to which method of making a blood film gives the most satisfacton spiead 
foi such woik 111 his lecent book Ilndeid sa\s, “Blood films maj be made 
either on covei glasses oi on slides Foi caieful voik, prepaiations on coiei 
glasses aie fai piefeiable Foi the aeeuiate difteiential counting of the 
leiicocjtes such picpaiations aie essential ” Cummei= piefeis the use of 
co^el -slips 01 ei slides because in bis opinion the leiieocites aie uneienlv dis 
tiibuted m the lattei case Othei uiiteis, Kilduffe" and Simon, ^ piefci the 
use of slides ovei covei glasses foi the piepaiation of blood films 

Duiing the summei of 102G a questionnaii e i\as piepaied and sent to 
laiious laboiaton diiectois Among the questions asked iieie those pei 
taining to the method used in making the blood film, the pait oi paits of the 
film counted, and the nuinbci of cells loutnieh classified foi a difCeiential 
blood count While onh eighti-two answers ncie leceived, thei piobabh 
give a fault good idea as to the methods used in this coiintn Se\enti-fiie 
uoikeis use slides in the piepaiation of blood films, while oiilj seten use 
cover-slips Of this maioiitv about 60 pei cent place tlie diop beliind the 
spreadei slide, vhile about 30 pci cent have the diop ahead and eithei push 
01 diag the cells acioss The leinaining 10 pei cent is composed of those 
who use the cigaictte papei method oi vho liate special methods vliich in 
geneial mat be consideied as a combination of the fiist two mentioned 

It was learned that fifteen of the laboiatoiies leplvmg classift onh one 
bundled cells foi a difteiential count Tnentv three obseiied tuo hundied 
cells, tliiee, tliiee hundied, and thicc fiie bundled, while the lemaindei, 
which compiises about 50 pei cent, classifi fiom one hundied to one thou- 
sand cells, depending upon the accniacv desiied A majoiitv of this lattei 
gioup, howeiei, count not moie than tliiee luuidied leucocjtes 

Since theie is a difteienee of opinion as to the best method of piepaiing 
a blood film foi difteiential counting, and also a diffeienee as to the nuiiibei 
of cells which should be classified, an attempt was made to see, (1) if one 
method was moie accniate than anotliei, and (2) to leaiii how many cells 
should be obseived foi an acciuatc difteiential count In oidei to ariive at 

•From the Depaitment of Clinical PatholoB} Unl\eislt\ of Coloi ido School of Medicine 
tRead before the Sixth Annual Con\entIon of_the American Socletj of Clinical Patholo 
Rlsts In Washlncton D C Ma-| IS M and 10 102i 
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the coiiciusioiih. given, moie than two hundred tliousand leucocytes were 
studied 

In gcueiul tilt fiist cjuestioii was attacked m the loUowmg luanner Two 
preparations were made, one b\ a method known to be accurate wlien every 
leucocyte was counted and tlie other bv one of the methods which was to be 
tested 

Since none of the slide methods wcit 1 nown to be absoluteU accuiate, 
due to the fact that ceitnm colls might adhere to the spreader slide, the 
covei slip method was tried But hoic it was learned that films made in this 
manner wore usunlh unsatisfactory cither because of ruptured cells oi be 
cause of areas in which the ervthroeytes were so thicl that the leucocytes 
could not be classified 

Fairly satisfactorv films were iisuallv obtained bv using two slides in a 
manner similar to the two cover method but too often the preparations were 
not good, owing to differences in cunaturo of the glass 

An accurate method was thou developed vihich was tound to be verv 
satisfactorv and which mav be called The Slide and Cover Atethod ’ The 
technic is veiv simple, and it is jnacticalh im))ossiblc to obtain a film in 
which all of the cells cannot be counttd pxovulcd that certain simple rules 
of technic arc followed A small drop of blood is placed near the end of a 
clean slide, and a medium to tinn cover slip is dropped on the blood which 
tnll then flow out in a thin layer if the glass is clean and if there is not too 
much curvatuie to the slide If the film does not flow out properh veiv 
gentle pressure will bung this about As soon as the blood has stopped flow 
ing, the slide is held on the table vvitli the Uft hand and tlie first two fingers 
of the right arc placed ncai the edges close to the left end of the cover glass 
Then with an even, fairlv rapid pull it is slid along the slide in the dncctiou 
of its long axis The amount of picssme uecessarv is onh enough to keep 
the fingers from slipping fiom the sprcadei Tins leaves a smooth oven film 
covering a large or small area of the slide depcndinc> upon the size of the 
drop used It is interesting to note at this point that onlv verv rarelv aie 
any cells found on the covoi slip and when this does occur the differential 
percentage of leucocytes is the same ns that found on the slide The use of 
two fingers in sliding off the cover is very necessarv tor two reasons If a 
convex slide is being used a finger on each side of the glass will cause it to 
conform better with the cuivnturc of the slide and thus allow a moie uniform 
film If only one finger is used, there is a tendency for it to slip off When 
there is a second attempt at removnl, it will bo found tliat tlie adhesion is so 
great that manv of the polvmorphonuclcar Icucocvtes will be ruptured, a con 
dition very commonly obseived in covci slip prepaiations 

After developing a method inown to be \cc\natc ceitam observations 
were made m ordei to be sure that the resulU had been pioperh conti oiled 
It vvas found by trial that it was not neccssiry to observe every leucocy te 
on a slide in order to obtain an accurate differential count Several slides 
were prepared b> the slide and povei method cverv cell counted and tlie 
true percentage of polvmorphoiiuclcni leucocytes was found Then each slide 
was recounted classifving the* cells m eveiv othei row across each film the 
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edges of wliicli iveie ahvavs included In eveiy case it ivas found that the 
neutrophilic peiceiitage checked uithin 2 per cent of that found in the first 
instance Consequently, all of the counts leeoided in this papei lepiesent 
the leucocytes found in eveij second low acioss each film 

A skin punctuie uas made and foui films prepared at minute inteivals 
fiom each of two noimal individuals A gieat deal of milking of the finger 
was necessary in each case in older to obtain enough blood foi the fourth 
smeai When evei5^ second low of each piepaiation uas counted, the dif- 
ferences between the highest and lowest poljmorphoniicleai findings iveie 
less than 1 5 pei cent 

Although wm know that uhciie\ci the skin is injuied theie is a gathering 
of ceitain leucocjtes at that point of injuiv, this occuiience either is not 
lapid enough or not maiked enough to make any difference in the blood pic- 
ture as it is obtained loutmely Also since in both cases squeering the finger 
was necessaiy in older to obtain blood for the fouith film, that fact makes no 
difference in the results of a diffciential blood count, although we know that 
it does cause an eiioi in total counts 

Neithei docs the swe of the diop used have anj" effect Small films, 
having less than two thousand lencoevtes, were made, and then some were 
made having moie than seien thousand The lesults obtained m these cases 
alwaj's coiiesponded within 2 pei cent 

Having answeied some necessaiy questions, the accuiacy of the inoie 
commonly used methods of pieparing blood films yyas checked in the follow- 
ing manner The fingei was piinctiued in the usual ^\av, the first drop of 
blood wiped off, and a smeai yvas made on a slide using the above knoyvn 
accuiate slide and coyei method Then one oi moie films yveie prepared fiom 
the same punctuie by the method yvhich y\as being tested for accuiacj 

The foul methods tested in this maniiei y\eie (1) The diop hcJiind the 
spicadci method This, in biief coiiMsts of placing the diop of blood behind 


Tabli. I 

Accukvcy of Eesui rs When Blood Is Placed Beiiisd SprEVDEit PomnoitPiioNUCLLAK 

Pfrcfntaof 


(eiery second ron ncross cicli film counted) 


PATIENT 


M O 
F I) 
yv B 


F D 
M P 
F D 
L K 
M O 
F D 
Jj P 
E M 
H H 
L P 


ILlDE AND COVER 
SIETUOD 


DROP BEHIND SPREADER 
\LI BLOOD USED 


60 5 
65 0 
COS 


Cl s 
54 5 
C5 1 


AIT BIOOD NOT USED 


54 4 

62 3 
51 7 
GOS 

63 6 
519 
67 5 

55 4 
581 
63 8 


53 1 
62 6 
50 1 
00 2 
61 9 
43 5 
514 
49 0 
49 8 
58 4 


REAIARKS 

Many cells at end 
Many cells at end 
Man\ cells at end 


Thick film 
Thick film 
Thick film 
Medium film 
Medium film 
Thin film 
Thin film 
Thin film 
Thin film 
Thin film 
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tlie spicader slide ^\]llch is held at an angle of about 40° Tins is then pushed 
fon\nrd, and the blood follo\(s lea-viiit? a smooth, c\cii pieparation (2) The 
diagging method^ some\(hat similar to the fiist, except for the fact that the 
drop IS placed in the acute angle in fioiit of the spreader slide and the cells 
dragged across (3) The pushing method haMiig the diop of blood placed in 
the obtuse angle in fiont of the spreader which is then pushed fonrard across 
the slide (4) The cigaicitc papei method These films are prepared in the 
manner described foi the dragging method, except for tlu fact that t cigarette 
papei IS used for a spieader instead of a slide 

The results of the accuracj of these methods are shown in Tables I, II, 


T\ble II 


Accuraci of Results Obtainfd by DaAoaiKQ Mftiiod Polymorpiiom clear Percentage 
(E\PrA econd rou flcro'is oaoh film counted) 


METirOD 

PATIFNT 

KFMARKS 

P N *7 

Slide and Coicr 

p n 


52 7 

DrigRiiiR 


All blood used 

53 1 



All blood not used 

>2 0 



All blood not used 

55 4 

Slide and Cover 

H 11 


05 2 

Dragging 


All blood used 

56 5 


All blood not used 

54 2 



All blood not used 

56 

Slide md Cover 

M P 


bOS 

Dragging 


All blood used 

01 0 


All blood not used 

08 0 



All blood not used 

COS 


AcCURACi OF RESILTS 

OntAtVED DY 
(Ever) second 

Table III 

Puj»umo Method Poltmorphonuclear 
rou across each film counted) 

Percentaof 

METHOD 

PATIFST 

REMARKS 

p if N 

’Jc 

Slide and Cover 

1 D 


57 7 


I ushing 


All blood used 

j71 




4II blood not used 

48 4 




Alt blood not used 

47 8 


Slide nnd Cover 

I J 


6C5 


Pushing 


All blood used 

oO 8 




All blood not used 

4D7 




All blood not used 

io 2 

(thick film) 



All blood not used 

518 




All blood not used 

54 1 




All blood not used 

ol 3 



Table IV 

Accuracy of Results Obtainfd by Cioabette Paper Mfthod PoLYsioRpnoNucLF^R 
Percentage 

(Even econd rovr across each film counted) 

PATIENT 

SLIDE AND COVER 

CIO VRETTE PAPFR 


METHOD 

METHOD 

L P 

614 

62 7 

M P 

57 9 

56 6 

P D 

63 9 

04 2 

W B 

66 1 

65 4 
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HI, and IV, Ihe figuies in ivliicli lepiesent the polj niorphonucleai percentages 
obtained -nhen all o± the leucocytes m eveij second iom across each film had 
been classified in gioups of one bundled cells 

DISCUSSION 01 RESULTS 

Table I shows the lesults obtained Avhen the film c\as made bj placing 
the chop behind the spieadei slide and the findings compared to those of the 
slide and coAei method It -will be noted m the fust three counts that nheii 
all of the blood i\as used m making the film, the results checked leij close!} 
Mith the accurate findings, thus shouiug that certain leucoc}tes do not adhere 
to the spieadei, and that a difiieiential count made from this kind of smeai 
IS accurate provided enough cells are classified In each of these three 
slides mam leucoe}tes -were found at the e\ticme end of the film This fact 
may be seen in practicall} cacii film uhich is made bv means of a spreadei 
slide, no matter uhat special kind of technic is used Wiight" explains this 
b} stating that the plasma, led coipuscles and the smaller Icucoc} tes aie 
deposited on the slide fiist, and the laigei Iciieocites aie pushed oi dinggecl 
ahead of the spieadei until all of the fluid has drained ana}, leaiing these 
cells stianded This ohsci\ation mil explain ^el^ niceh the results obtained 
in the lattei pait of the table It will be seen that in the last ten counts all 
of the blood uas not used in piepaiing the film Some of the films uere 
thick, some medium, and some thin, and the thinner the film the louei the 
peicentage of neutiophiles When a thin film is made, there is a lessened 
numbei of small cells deposited, and eonsequcnth a laige numbei of large 
cells aie floated to the end, and uhcn all of the blood is not used in piepaiing 
the slide, these cells are not tound When a thick film is made, a grcatei 
numbei of small cells and consequenth a gi eater numbei of large cells ad- 
heie, thus gning a more accuiate difteicntial count At this point it is veil 
to explain what is meant by a thick and thin piepaiation Those in vhich 
the led coipuscles aie veil sepaiated aie consideied thin films, those in vhich 
the red cells oieilap to some extent aie called medium ones, and the thick 
films aie those in vdiich the cells are piled up to such an extent that rouleaux 
formation may be noted 

Table II shoivs the accuiacc of counts made on films prepared hr the 
dragging method Here again the findings shov that cells do not adheie to 
the spreader slide in such amounts as to interfere vith correct results But 
contiar} to the findings in the first method tested, the peicentage of poh- 
moiirhonu clear leucoc}tes is not decreased, but usually slighth increased 
above the eoiiect findings when all of the blood is not used nr making the 
preparation, due possibly to the fact that rather thick films veie made in 
each case 

In Table III it may be observed that when all of the blood is not utilized 
in preparing the films, the polvmorphonueleai percentage is lovered But 
even in very thin films this decrease is not as marked as in those prepared 
with the drop behind the spieadei, although it is moie prouoruiced than when 
the dragging method is used When films are prepared b} this pushing 
method s°ome of the blood will be seen to flov under the spreader slide and 
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btcausL of this fact the film ib italh piepaicd b} pushing some of the cells 
ahead and allo^uiig sonit to fonoA\ Smee this method ma\ be considered 
as a combination of the tMo pieceding ones discussed, the results are those 
uhich might be expected when nil of the blood is not utili7ed in piepnring 
the slide 

The cigaiette papci nietliod is nu acciinte one as shown m Table lA Its 
chief disadvantage is that mam neiitropliiles aie found at the edges and at 



Chart 3 —Percentage graphs of neutrophilic content of fl\c co^crsllp preparations In conaecu 
tl%c counts of 100 Jeucoofes (Bver> second row across eecJi film counted) 


the end ot flie film because thev Imvt been fioattd out is the ii^aiette papei 
has been pulled across the slide 

Films made bj the covei slip method weie then tested foi accuiacv, and 
the results showed that pieparations of this 1 ind weic satisfacton for dif 
ferential counting Howevei I cannot agice with those who saj the leu 
cocytes are more evenh distributed on covei slips than on slides A laigc 
numbei of cover slip films wert counted in gioups of ont hundred cells and 
the results brought out the pomt thit theie was as great a variation in the 
neutrophilic percentage as there was in slides piepnred by nnv of the mctliods 




372 


rilE JOUR^AL or LAUORATORl A>.D CLINICAL ■\rEDICINE 


in common use li one counts cnci^ leucocyte on both co\ei&, he ivill aluajs 
find a vaiiation of at least 15 pei cent betueen the highest and lowest polj- 
moiphoiiucleai peieentage He mil not find this ditieience to be any gi eater 
in films piepaied on slides it the propei kind of technic has been employed 
Much bettei technic is lequiied to make satisfactoiy cover-slip smears 
than those made on slides When I began this woik, I uas unable to obtain 
constantly what I consideied to be a good covei slip pieparation I thought 
that the vaiiation in peieentage obtained might be due to the fact that mj 
films weie not as smooth as they should be I then wrote letters to the vari- 
ous woikeis who had said in tlie questionnaiie that they were using cover-slip 
piepaiations for difteiential counting, telling them of this difficultj, and 
asked them to send uliat tlie\ considered to be a satisfactory film Several 
specimens ueie obtained which ueie counted, and the variation uas found to 
be as great as in the pierioush counted ones The results of a few repre 
sentativc counts are shoun lu giaphic form in Chart I 

Because of the time required to count ereiv cell or eren half of the cells 
on a slide or cover, it is not practical to use such a method in routine work 
The true percentage of cells rvas obtained from each slide vhen the first part 
-of the woik had been done and an attempt was made to learn whether or not 
a fairlv accurate peieentage could be obtained bj counting tliiee groups of 
one hundred cells each on different parts of the film Two of these counts 
were made on each film, and the results were compared with those obtained 
■when eveiv second row had been examined The first count was made in the 
following mannei One hundred leucocytes weie classified in each of three 
areas extending across the film, one near the beginning, one at the middle, 
and one near the end of the preparation and the areiage of the three counts 
obtained The othei count was made hr examining thiec aieas along the long 


TABir V 

Acclrvci or Results 'When 300 Cills Are Cussified Poltmorpiionuclear Percentage 


JIETHOD USED 


Slide and Coiei 
Slide and Cover 
Slide and Coier 
Slide and Cover 
Slide and Cover 
Slide and Cover 
Slide and Coicr 
Slide and Covei 
Slide and Coici 
Slide and Coiei 
Slide and Cover 
Drop behind spreader 
Drop behind spreader 
Cigarette paper 
Cigarette paper 
Cigarette paper 
Dragging 
Dragging 
Dragging 

Pushing 


PER CENT M HEN EVERl 
SECOND ROV HAD BEEN 
COUNTED 


PER CENT WHEN 300 PER CENT WHEN 300 
CELT S HAD BEXN CELLS HAD BEEN 

COUNTED THROUGH COUNTED THROUGH 
SHORT AXIS or FILM LONG AXIS OF EILV 


58 4 

61 0 

63 3 

Gl 3 

60 7 

57 0 

COS 

61 0 

57 3 

54 4 

54 3 

55 7 

53 1 

55 0 

55 7 

n 7 

50 3 

48 3 

51 4 

62 3 

62 0 

57 0 

55 3 

55 7 

03 0 

62 0 

65 0 

GO 3 

58 0 

58 7 

57 7 

56 3 

59 3 

50 1 

55 7 

49 3 

60 2 

60 3 

57 0 

G5 7 

58 7 

65 3 

5G 6 

53 7 

57 3 

04 2 

58 0 

64 7 

68 0 

65 0 

66 0 

619 

61 0 

59 0 

66 3 

64 0 

63 0 

55 2 

52 3 

55 0 
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axis of the slide The lesults of some of these counts m<o be seen in Table V 
Inch repieseiits difteicntial counts liom Aaiious methods of pieparing the 
film 

It mil be noted that ,ui exact count is seldom obtained nhen only thiee 
hundied leucoettes aie studied, but since most ol the counts do not diftei 
moie than 3 pci cent, it makes little ditfeience iiom a clinical standpoint 
fins slight eiioi 11 ill be found oiili if good technic has been used in piepai- 
iiig the film and the piopei aieas counted It is maintained bj some that 
gieat iiumbeis of cells aie found at the edges of a siiieai iihich lias been 
piepaied by a tii o slide method But a condition such as this is seen oiilj 
when the technic has not been good When iioiking mth am two slide 
method, if the film is begun betoic the chop lias comiileteh floned along the 
spieadei slide, mam pohmoiphonucleai leucocNtes mil be found along the 
edges The same thing mil oecui if too large a chop has been used It is hue 
that laige iiiunbeis ol cells aie found neai the end oi a film jiiepaied on a 
slide bA the usual methods nhen all of the blond has been eiiiplocecl in the 
piepaiation This mil cause an eiioi in chflereiitial counting unless one of 
the thiee gioups classified has been obtained fioin this aiea If this third 
pait of the film has not been consideied, the neutiopluhc peicentage mil be 
soinen hat lowei than it should be 

Because of the fact that manj blood films aie not piepaied oi counted 
in the piopei niannei, it is luidoubtedh tiue that the slide and cocei method 
holds sescial achantages o^el otheis The technic is simple Ruptuied 
cells in excess maj be found, but this is due to the fact that eithei too great 
piessme has been placed on the co-vei oi it has not been lemoced cMth an 
> even, faiih lapid mmement Even vhen luptuied cells aie found, the muii- 
bei IS not as gieat as that obseived in mam cocei-slip piepaiations The 
leucocytes aie nioie eienh distiibuted than in othei methods as mac be 
seen in Table VI Laige numbeis of cells aie not louiid eithei at the edges 
01 at the end ol the film When eveiA cell on a slide is classified, one 
will not see as gieat vaiiation in peicentages as is usualh obseiced in the 
more comnionh used methods But e\en though the cells aie raoie evenh 
distiibuted, one cannot be sure that he is accuiate mtliin 10 pei cent vheii 
onlj one hundied cells haie been obseived The method utilizes all of the 
cells in the cliop of blood, and so one can be suic that none of the laige 
leucocytes haie been floated out to the end and alloyed to dm in an aiea 
too thick to be counted 


CONCLUSIONS 

Blood films piopeily piepaied on slides gne an aceuiate differential count 
provided enough leucocjtes have been classified and all of the blood has been 
utilized in making the pieparation 

If all of the blood in the diop has not been used m making the film, the 
neutiophilic peicentage mil be deci eased proportionateh to the thinness of 

the smeai 
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A difleient]il blood eomd on i film piipsied h) nm oS the methods pie 
M 0 us>lj discussed is seldom acomntc wiflim 10 pii tent if onh one bundled 
cells nre classified 

A differential count made liom eitlici slides oi co\ei slips is aceunte 
■\\ithm 3 pel cent if coircct technic has bcin tlnplo^ed in preparing tlie film 
and if three hundred cells in thice diffeient areas ha\e been studied 

Leucocytes m co\crslip piepaiations are not more e^enlr distributed 
than in those made on slides 

A method for the preparation of blood films is piescntcd nhich is simple, 
accurate, and gnes a inon eieii distiibntioii of luicocites than is obtained bi 
other methods 

I uish to thank Dr James C ToJJ iml Dr F P Mngrnge f tr valuable suggcations 
and erjtiej‘iiji ‘1 during tlie progress of this work nnd also Mrs Frniiees Dunning for technical 
nssi stance 
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DISCUSSION 

Dr A II San/orrf — I was told of this motlud bi Dr Todd a fen* months ago and Tvns 
pleased to find out how simple it waa I belierc tint those of you nlio are teachers of 
clinical pathology will find it worth while to demonstrate tins method to rour students 
and obsenc the results of its use In their hinds 

Dr Toheri A KexUy—1 would like to ask one question Is this to be an actual 
routine for one who has to count 1 / 20 or 30 differtntnl counts in a dni using three 
hundred fields to eacli slide? I would hkc to ask flic reaction to this question 

Br F B Johnson — It is a problem to dicidc the most icmrate wui to do these 
counts I realize more tiinn jou would olhorwist this error in dealing with nij students 
Tins 18 a new method and I will be glad to tr\ it out I liaac l>een trMng out a method 
in making difTcrcjitinl counts using the same dilution timt wc make onr total counts from 
The disadvantages ore tliat it is very hard to differentiate an cosuiophih from a polimorpho 
nuclear leucocyte However, I think if the method introduced licre by Dr Bencom is followed 
out and chocked bj tins method wc could get a fair idea of tlie nccuraev Undoubtedly when 
"e use the dilution of the blood for tlie total founts we get a more even distribution of 
the cells, and therefore the differential counting is more accurate evtept for differnitinting 
eosmophiles and basopliilcs from neufrophiles which ni most dsis is uinmportint 

Br Noilian Bosenihal — I should hkc to ask if Dr Bcatom noticed anv difference between 
blood smears taken from the finger and from the ear In cert an cases of subicute bacterial 
endocarditis macropliagcs mov be found in the car blood and nre seldom present m blood 
smears taken from the finger Me have found that cover slips are not suitable for tlie studv 
of abnormal blood cells and have obtained better results from the use of slides 

Br Beacoiri (elonnn ) — I am lery glad that Dr ’Hanford has tritd out this method 
I might state that I brought a fen slides and cmw shps with me »nd I will be glad to she w 
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tins teclinic sometime (luring the course of tlic meeting I did not do Tin uoik on blood from 
the eir This (\ould involve too much work to bring out the points which I ivished brought out 
As to the necessitv of counting three hundred cells, I don ’t bclioi c I hai c Tin thing to saj 
about that, since i count of 100 eclls is not enough for nccurTCi It seems to me that since 
we are doing cluneal pathologi, we should be as accurate as possible It is true that a 
count of 55 per cent or 65 per cent pohmorphonuclears means nothing whatsoever, but if 
we have an abnormal case of fifteen or tweiiti thousand and then get a polymorphonuclear 
count of 70 per cent or 85 per cent oi more, it docs mean something Although we ma) 
have a great manj slides to count, it is ncccssaij to be as iccuratc as possible The slide 
and coicr glass method I do not gue as a renicch for all evils of differential counting 
Three hundred cells should bo counted Theie ire too few cluneal pathologists, and as a 
result most of our medical students arc going to be located in towns iwaa from laboratories 
Thej are going to haie to do their own differential counting The coierslip method is verj 
difficult to learn, and a medic il student will not learn it I belieie i simpler method is 
worth while 


PATHOLOGIC LiUBOKATOPY EXAMINATJOAS FOR THE DENTIST^ 


Bi Charles G DARLl^GTo^, M D New York City 


W HILE the title ot this papei is gneu as Patliologic Examinations for the 
Dentist, it would liaie been bettci but too lengthy to have titled it 
“A Plea ±01 Instruction of the Dentist in the Value of Pathologic Exami- 
nations ” 

With that object in mind, it is not my intention to buiden you ivith a 
list of clinical laboiatoiy pioceduies avitli their indications in dentistry, but 
ratliei to call to your attention an impeiative duty that lests with us to teach 
the dentist correctly ivhat he maa expect fioni the use of manv of oui labo- 
latoij proceduies 

At first thought the teaching of pathology to the dentist seems an un- 
usually laige undertaking, but not a hopeless one, in fact a lather encourag- 
ing one, but fiist let us cousidei the size of oui pioblem 

Some compi eliension of the size of the problem can be gatheied fiom a 
lealization of the fact that the aamrage dentist todaj knows little pathology 
and least of all does he knoiv ot the amnous pathologic examinations that 
might be of inestimable value to him Befoie aae aie too hasty to condemn 
him foi his shortcomings along this line, hoaaevei, aae must lealize that ave 
can only condemn him accoidmg to his oppoitunities, theiefoie, on that ac- 
count he deseives sannpathy latliei than censuie as he has had little in- 
struction in pathologj, at least as compaied aantli his medical confieie 

Noav lealizmg that oui undei taking is laige, let us see hoaa’^ the situation 
IS not hopeless but rathei encouraging 

First, I find it encouiaging, because in my experience in teaching path- 
ology to graduate and nongraduate students the past two years at New York 
University CoUege of Dentistry, I have found partieulaily the graduate stu- 
dent most anxious for knowledge along these lines Although we must admit 

^Bead before the Sixth Annual Conxention of Hie American Socletj of Clinical Patholo 
gists In -^shlngton D C M-ij 13 14 and 10 lO^i 
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that while unfoitunateh we ha^e not found t 11 dental students eager for 
pathologic knowledge, each \car wt can sec distinct impioiement 

Next, e\en moie encouraging is the lecent ticnd of dental education Not 
nian> jeais ago the dental student uas taught little oi no pathologj as almost 
all Ills teachings ueie everted touard the mechanical side of his uoil How 
e'Ner, of leceiit jears especiallj, theie has been a ie%olutionary tendencj 
toward einpliasiznig that the dentist was not just a mechanic, but, as he was 
working on the human bodi and as it was lecognized that manj of his pa 
tients ’ ills might be pnmarj or sccondarj in the mouth, the doctor of dental 
surgerj must needs hT\e a pretf\ thorough undei'standmg of much of medicine 
This has directly modified the teaching of deiitistiw, and natniallv on 
this account the teaching of pTtholog\ has come moie and more to the fore, 
and the curricula of the \arious dental schools are taking this into considera 
tion AVhile the necessity foi more extensive instinction in pathology and the 
other fundamental mediCTl sciences is somewlnt resented by manj of the 
older dentists because the dentists of the past have along perfectlj well 
witliout such instimetion competition is keen, and the v oungei men and the 
older progiessnc men aic realh not onh eager but niivious foi such in 
struction 

General pathologj is being taught in the dental schools but I do not 
believe the teaching of clinical pathologv or the value of various pathologic 
examinations is being taught propoitionateh , hence tins papci js written 
I do not desire to mehe chnics} pathologists of the (hntists, but a proper 
understanding of how and when to mnl e smears and cultures what assistance 
various laboratorv examinations mav render in establishing diagnoses, in par 
ticular the value of blood counts Wassermanns biopsies, bleeding and coagu 
lation tests, urnie examinations, etc is a definite thing that we should make 
it our business to have taught 

As reinail ed previously in this ailicle it is not my intention to biudeu 
vou with a list of clinical hboratoiv procedures with their indications in den 
tistrj but in aider to help explain nn pievious remarks I shall select and 
briefly comment on urine examinations coagulation and bleeding time tests, 
examinations of value in syphilis and the biopsy 

Pieliramarv to this, how cvei, iJlustiatne of the necessity for such instruc 
tion, I might put under the caption of foolish questions remarl s, or requests 
(remarks or lequests we frequenth meet) 

Take a blood count for svpliilis meaning a ^\’‘asserraann 
Take a blood count foi svphiUs meaning demonstration of Treponema 
pallidum 

Take a blood smear foi svpinlis meaning a 'Wasseimann 
Take a blood sinoai for svphilis meaning demonstration of Treponema 
pallidum 

A similar lequcst fiom a smear of an oral lesion 
Sineir for the diagnosis of anything 
Culture for the diagnosis of anything 

‘That patient cannot have svpinlis because tlie Wassermann is negative ” 
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' ERINE EXVAIIXATIONS 

As I do not ivisli to omit the laliie of the siinjilcbt of laboiatoij examina- 
tions, mine examinations, I shall mention them, hut it is not my intention to 
discuss them at this time Sufficient foi the piesent, is the emphasis that a 
geneial knowledge of the inteipietation of special abnoiinal elements, as pus, 
blood, bacteiia, casts, albumin, and sugai, the last mentioned especialh, niai 
slioM the intelligent dentist much 


COAGUEATIOX AMD BLEEDING TESTS 

I hai e puiposeh included the value of coagulation and bleeding time tests 
to the dentists because I am not quite sine pist hov valuable thej aie oi 
bettei hoM laluable thei might be 

About a leai ago Di Leo Wintei and I published an aitiele,® in 11111011 
Me called attention to this pioccduie m oial ivoik, and leiieiied two hun 
died coagulation and bleeding tests, mam of which weie made both befoie 
and aftei supiaiemn and noioeamc iniections The method used was 
Goeckel’s, a method somewhat similai to Duke’s method, which has the dc 
cided obiectioii as well as adiantagc of being a skin punctme method We 
at least showed that the inicction slightli shoitened the coagulation time 
In that senes theic weie no postopeiative hemoiihages but since that time 
we haie had two inteiesling cases 


Cisr 1 — 12/1"/2'> C T, igcd scieiitccn, Ind tooth c\trnctctl sin dnjs picnoush 
Five dais aftci c\triction duniig tlic night bleeding started and continued until morning 
Patient came to the clinic, iiid tests wcic performed with these results bleeding time — 
three minutes, tlnitj seconds, coagulation time — ten minutes 

CiSF 2 — 12/1o/2j F, aged twentj foui, gaic a historj of cxtiactioii of teeth about 
two nceks preiioiish, following which she bled foi three dais Tests mere performed two 
iieehs aftei e\tractioii mith the following results bleeding time — three minutes, ten seconds 
coagulation time — nine minutes, forti seconds 

Following the tests, the patient bled fiom the wound in finger 


Theoieticalli at least, what we should like to toietell fiom the test is a 
teiideuci tow aid postopeiative iiemoiihage Piobablv we can tell that a 
iendency toxvaid postopeiatne hemoiihagc exists, but tlieie aie so mam othei 
extianeoiis factore that influence postoiieiatiie hemoiihage tliat we Imow' that 
we cannot tell which patient is going to haie a postopeiatne hemoirhage, 
howeiei, if not loiitmeb done by dentists, it should at least be done 111 eases 
when the patient gives a hist on of am foim of bleeding 

It IS the stjle todaj in hospitals to do at least coagulation time tests on 
tonsil and adenoid cases, and I must admit that fiom hundieds of such tests, 
mosth peifoimed with this method but manv of them with the capillan 
tube method (both skin punctiue tests. I’ll admit) I hme let to notice 111 
these “T and A” cases an abnoimal pi elongation of coagulation time wheie 
postopeiative hemoiihage dm eloped, and needless to sai, seveial patients in 


•mintpi Leo and Dailinffton Charles G Conti ol of Bleedlnir In Xllnor Oral Sur&erj 
Operations with RecOTds of Two Hundred Coafnilation and Bleeding Tests Tour Dental Res 
1924-26, tl 13 
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nhom postopentne hemonhage (le\ eloped sho^^ed nounal coagulation times, 
hone\ei, the lattei aie more easilj explained 

Perhaps had ^elupuncturc methods been used oui results would Iia\e 
been bettei but obaioush for such a tape of ease, oi in routine oral uork 
aempunctuie methods are not practicable 

EV\MIS niON^ 01 \ALtE IN S\PHIUs 

Not onli au th< fund nu< ill'll}! icquiied and congenital s\ philitic lesions 
nuRh misunderstood but more so arc the laboiaton pioccdures of aid in their 
diagnoses nusundei'stood misundeistood 'is to hon tlie\ irt to be performed 
(material used etc ) Tiid misuiKUistooil ns to interpretation In this lespect 
let us considci O'!]! field illumm'ition the AXassermann and the biops! 

Daik FichJ llhwiiutition — The fact tint tins tsaminntion is foi the pies 
enct of the causatm ap.ent of svphdis flu Treponenn pallidum, is not well 
inoUoh undcistood and m flu same w'w the 1 nonledge of which lesions 
such as chniKic mucous patclus and ^ummas (acti\p syphilitic lesions) art 
iikcly to Imboi tlic oiganism 'lad thciefoio should be subjeettd to such 
an examination, as well ns the niecssit! foi wet mateiial and the si^nificnnce 
of a nog'itnc c\aminntinn nu also not suffioientl! wdl realized 

)) asi,cnnauji — Tht dentist s Inowled^e of the Wasserinann test is Jaigeh 
confined to the blood ^^ass(^m^^ln niul needless to sa! Jus mipiession that 
a licgatne tost moms no siphd/s nhdo a poMtix< test one and 

two plus icnctions) means sspluhs needs collection Besides this their 
knowledge of lelatne ngreements or disagitements of the Wasserinann with 
primar! sccondnn tcrtinr! nnd congenital lues will stand impro\cment 
BrcMt! excusing tlie too aibitrnr! natuic of the statements let us sum 
luauze some geneiai lules foi mfciprefation 

Lxcopt in txoatod cases onh a tliiec <h a toiu plus assermaiin is i 
positive Masseimann 

A positicc A^asstinianu Mepiosc and ahws rvcipted) means siphiJis 
fwciit! per cent of liiown scphihties gi\e ne,,ati!r AA asseimonns 
Spinal fluid Wasseimaiui tests irc often of ciluc m “None Siphilis 
where the blood Wasserinann tests are negatne 

Chancies show oiil! a percentage of positne agretments with the “Was 
sennann test and tliese aie loughh propoitionate to the age of the lesion 
Syphilitic secondary lesions coricspond almost ex'ictl! with the Was 
sermann test 

Tertmw syphilitic lesions coiicspond in 80 jifr cent of cases with tlic 
nssennann test 

Congenital lesions show negatne Wasseminnns ■\eiy frtqutnth and 
'inheiited" lesions show negatiTC Wasserroanns c\en more frequenth 

The biopsi ill *1 gi! cn case ni'is be of salue in the diagnosis of ssphilis 
alone or in 'issocntion with iioiisx'pliiUtic lesions winch association is not 
uncommon oi it mo! be of Mlue in a nef.'itne wai I siiall spe'ik further 
of the inluc of the biopsr 



380 


THE JOURNAL 01^’ LABORATORY AND CLINICAL MEDICINE 


THE BIOPSY 

Last but not least the biopsy needs some consideiation I use the term 
biopsy here not m its narrow or exact meaning, i e , the taking of a piece 
of tissue foi micioscopic pathologic examination, but to include the micro 
scopic examination of all tissues or tumors (which in many cases may be 
prefeiably removed in toto without piebminary biopsy) 

From our fairly large expeiience m examining mateiial fiom our oral 
surgery clinic (Di Leo Winter, Chief) which repiesents three hundred and 
forty tissue examinations, we have been impiessed with the following facts 
The term epulis (from the gum) as it may include such a variety of conditions 
(benign giant-celled saicoraa of the epulis type, fibious epulis, fibroma, m- 
flammatoiy hyperplasia, angiectasis oi angioma, osteosis oi osteoma, papil- 
loma, etc ) should not be used As usually those cases clinically diagnosed 
epulis are benign giant-celled sarcoma, oi a fibrous epulis, oi polj^p, clinically 
and pathologically these diagnoses aie in agi cement, but we have occasionally 
seen the typical micioscopic pictuie of benign giant-celled sarcoma where 
clinically the cases weie otheiwise, as 

1 Clinically an inflammatoiy leaction but no apparent tumor 

2 Clinically on account of the amount of involvement an extensive 
malignant looking pictuie 

The opposite we have also seen, as 

1 Clinically benign giant-celled epulis which microscopicallv was malig- 
nant 

2 Clinically a fibious epulis which was micioscopicallv malignant 

Carcinomas aie not infrequent Twenti-thiee such cases have been 

found out of three hundred and foitj cases examined, oi an incidence of 6 7 
per cent Twenty of these weie squamous, one basal, and one from the 
antium 

Of these twenty-thiee cases, the lip oi tongue, “the most common loca 
tion foi carcinomas of the mouth” was affected in only one case — an in- 
volvement of the tongue These twenty-thiee cases showed in-volvement of 
Y'arious othei paits of the mouth as follows 


Gums 11 

Floor of the mouth 5 

Antrum 1 

Palate 3 

Cheek 2 


The prepondeiance of twenty-tuo males to one female and the relatively 
highei age level (oldest, eighty-fom yeais— youngest, thirty -one yeais, an 
average of fifty-six years) are in keeping with the usual figures foi carci- 
nomas of the lip and tongue 

The association with syphilis and the value of the biopsy plus the Was 
sermanu is brought out by Case No 7406A which clmicallv gave a history of 
syphilis and a fairly YVell circumsciibed mass in the cheek with a four-plus 
Wassermann, leading many to the diagnosis of gumma, and being corrected to 
squamous-celled carcinoma by peifoiming a biopsy 
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Adamautinoma art not as laic as one nouki expect, ten such cases hav 
ing been observed 

A knowledge of the clinical picture in conjunction nitli the microscopic 
examination is essential in manj cases in establishing a diagnosis This is 
particularly true of cysts and gianulomas The follouing case of my chief, 
Professor Fraser, at the New Yorl Uni\eisit'\ and Bellevue Hospital Medical 
College, which came to him a few lears ago, illustrates this most bitterly 
Not knowing anything about the clinical case, a pathologist, upon examina 
tion of a microscopic tissue, had made a diagnosis of a round celled lympho 
sarcoma, upon which diagnosis, unfortunately, a lesection of the jaw was 
made Witli the histoi\ and clinical findings, however, it wis easih recog 
iiized b^ Dr Fraser as a simple loot Irmphogramiloma 

I ha\e selected these last three subjects foi special comment only be 
cause my oial experience has been chiefl> with these problems The value of 
the urine examinations especialh foi the detection of diabetes a disease 
which piesents many impoitant dent'll problems, the too frequent diagnosis 
of “Vincent’s Angm'i ’ the \aluc of blood chemical examniations, blood 
smears, bacteriologie smeais and cultnies, and the laborator\ aids m the 
diagnosis of focal infections I shall not comment upon 

( ONCLUSION 

In conclusion let me add that, naturally, in oidei to teach the dentist the 
application of laboratory examinations those who know them best can teach 
them best Does it not seem unfortunately tiue in this respect that concern 
mg piany oral lesions our knowledge is decidedh limited? How few routine 
laboratory examinations have been made with “routine” oral lesions* 
Therefore, does it not seem not onh possible, but probable that could at 
least many of the more simple laboratory examinations be more universally 
made, much light yyould be throyyn on many dental problems? 

75 East FirTrnrTn Strfet 


DISCUSSION 

Dr JioVert A Kexlty — I do not like to be a chrome discusser This is a moat important 
problem one winch we ha\e verj much neglected as was brought out this morning in the 
case of unne We cannot go into detail too much We have neglected this and the dentist 
ought to know these things The internists aro demanding some work on it and it is up to 
the laboratoTj man to do a great deal of Ibis work on this matter When anything concerns 
pathology or bacteriology it riglitly belongs to the laboratorj man 

Dr Win G Exton — I would like to ask Dr Darlington how far lie thinks the clinical 
pathologist should go, working with the dentist without having a phjsician in the case 
Some dentists go on treating doubtful conditions in the mouth b) using all sorts of anti 
septics thej diagnose general conditions sending urine to the laboratory, etc. and act as 
if they nere the proper persons to treat doubtful cases I would really like to know just 
how far Dr Darlington thinks the dentist should go and how far he thinks the climcal 
pathologist should go m working alone ivith the dentist 

Dr Darhnffton fclosinffj — As for the dentist going ahead treating cases without an 
attending phjsician, there is not a tendency to do this They arc onlj too glad to get the 
advico of the clinical pathologist We should give them this adiice 



TURBIDIMETRIC METHODS FOR SUGAR IN BLOOD AND URINE’*' 


B\ Anton R Rosr 51 S PhD, Newark Ni w Ilrsey 


TN ALKALINE solutions, potassium ferricyaiiide is leduced to ieiioc} anide 
J- bj glucose, and this lattei can be quantltatl^ elj sepaiated fioin the ex 
cess feiiicvanide b's precipitation with zinc oi sihei salts in dilute animoni- 
acal solutions Undei optimum conditions, the fine suspension thus formed is 
quantitatn eh lepioducible and A'eij suitable foi tiubidimetiic ineasuiement 

The anahsis is earned out as follows (A) claiifj b^ shaking sample 
watb a modified Llo'^d’s leagent,- (B) add 3 cc of feiiicvanide leagenU to 
1 c e of the filtiate, (C) digest toi fifteen minutes in boiling watei (D) di- 
lute wutli watei to the 20 c c inaik and mix, (E) to 1 c e of this diluted mix- 
tuie add 13 c e of 4 pei cent aminoiiia solution and tieat with 1 cc molai 
zinc suliiliate solution, (P) and incasuie the resulting tuihiditv in the Exton 
Juuioi (oi W'edge) Scopomctei •' 

That the zinc feriocjmnide tuibidit^ is liighh lepioducible undei these 
conditions is endeiit fioni the following bixteen sam])les of pine glucose 
solutions, langing tiom 0 5 to 10 0 niilligiains pei c r ga\e an aieiage glucose 
equivalent® pei tiirhiditv scale unit of 330 ±26 (aieiage deijatioii 8 pei cent) 
Nine samples of uiiiie of known sugai content gaie a siinilai glucose equiva- 
lent of 331 ± 19 (aveiage deviation onh 5 7 pei cent) Twenh specimens of 
uiine inn simultaneouslv with Sumnei ’s dinitiosalici he acid" and the ahoie 
methods gaie an aieiage latio 


Turbidimetiic 

Sumnei 


1 26 ± 0 05 


an aveiage deviation of 4 pei cent Compaiison of thiiteen samples of mine, 
luii with the veast, tuihidimetric, and Benedict piciic acid methods, showed 
the followuug ai'eiage deviations from feimentatioii lesults Sumnei ’s, 0 7, 
Benedict, 0 75, turbidimetiic, 0 6 While not conclusive, the compaiison sug- 
gests that the new method does not legistei moie nonglucose i educing mate- 
iial than the Sumnei and Benedict methods Applied to blood, the lesults bi 
this method have been moie like Polin’s coppei method than Benedict’s picric 
acid method 


•Read before the Sixth Annual Comention of the Ameilcan Society of Clinical Patholo 
Riats in W^ashlngton D C Maj 13 14 and 10 1027 

Jprellmlnarj report fiom the laboratorv of the Prudential Insurance Co Neuaik N J 


•Piloj d s alkaloldal reagent is shaken in a 20 per cent solution of sodium acid sulphate 
filtered bj suction spiead thin on glass plates and dried tuo houis at SO C and reduced 
pi essure 

“For urine tests the reagent consists of 330 grams of potassium ferricyanlde and 106 
grams of sodium carbonate dissolved In 1000 cc of water For blood this reagent is diluted 
five times 

*The digestion is preferabb done in nanow tubes graduated to hold 20 cc 
^he measurement of Uie turblditv is verv simple bj the use of this Instrument and 
takes but a moment If the cloud is too dense to read dilute with 4 per cent ammonia until 
Treading can be obtained and Include the additional dilution in the calculation 

«The numbei b> which the scale reading multiplied bv dilutions is to be divided to give 
the glucose in the sample 

’Sumner J B Jour Biol Chem 1925 Ixv 3S3 

3S2 
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DISGU8SrO^ 

Dr 7rt?lt«tn G Exton — TJns test has the adr-intage of vorking over both normal and 
pathologic ranges of sugar in urine The colorunetnc tests not^ available nre adapted onlv 
for tho normal range and %\hcn the spceimon contains sugar in concentrations above the 
normal the testa must be repeated on diluted urines IVitU Bose s test if the sample is found 
to contain more sugar than normal it makes no difference eveept in caleuhting the scale 
readings and the sugar maj bo quantitated no matter what the amount 

Dr G B Krav\er — I would like to ask Dr Bose what adiantage this turbidimctric 
method Iins for clinical purposes over the method estimating sugar b\ the polariscope 

Dr Boheri A Iulduffc — I would Ukc to snv a few words concerning all of the papers 
thus far presented and to comment upon one angle of the situation All of us must be im 
pressed with tho remarkable adxanccs which haxe been made in the clinical laboratory along 
the lines of accuracy and precision AVo must remember however that unless the\ are 
brought to the attention of the chnicmn and their chmeal significance emphasized thev 
lose much of thoir xalue For example I have used with great satisfactjon Dr Exton s 
turbidimotnc method of quantitating albumin m tho urine, but I frequently encounter the 
garden variety of ehnicnn who cannot understand so many milligrams of albumin per 100 ce 
until it is translated into traces or moderate amounts ’ 

1 don’t doubt at all that there will be some of this variety of clinician at the coming 
Amcncaa hledioal A%aociatioi\ mcetiug who wiH sec Dr Ttrrx s ikv. stain demonstrated 
and will got tho impression tint all that la necessarx is to get a bottle of stam and a cliunk 
of tissue and tho carcinoma wall pop out 

We should endeaxor to emphasize coasistentlr and continuouslx that laboratory tests are 
not tests for disease but \ iboratorx exammations to deteruuno tht reaction of the patient 
to stimuli, and we should stress the fact that laboratory procedures are methods of examining 
the patient And finallx wc mnst educate the clmieion to interpret the reports 

Dr ir-jjj C Extou — As to the j>ol inscopc I may aay that it makes a great deal of dif 
ference which polariscope is used and also xrho uses tlie pahriscopc The pohriscopes and 
aacchanmctcrs usually seen in books on chmcnl pathology and m cUnical laboratories arc 
almost alwavs of an infcnoi and inadequate type tmii insenaitixe as compared with one 
hemical method** Some of them that I Iiaxc «5een xnll hardly detect tho difference between 
none and 1 per cent of sugar I fear that mniix who use tlicsc instruments in their routine 
work have very lUusorx ideas as to the accuracx of the results they obtain especially xxith 
short tubes and xxhen the prehtninary treatment is insufRcicnt to properly clarify and exclude 
other rotatory substances which occur m unne A good polariscope xvith accossoncs costs 
something bke a thousand dollars and demands not only skill nnd exponcnco of tho obsener 
but al 0 groat care lu controlling temperature wave length and the other pliysical factors m 
volved which make the techiuc xcr> time consuming Notwithstanding its perfection as nn 
optical method J tliorcforo regard the polariscope as being unsuited for routine urinnlvsis 



TRANSACTIONS 


Minutes of the Sixth Annual Convention, Amencan Society of Clinical 
Patholog:ists — Washingfton, D C 


T he proceedings v\ere held in the ballroom of the IS'en WilHrd Hotel, Washington, 
D 0, Mai 13, 14, and 16, 1627 Coinenfion called to order bj President, Wm G 
Eston, Newark, New Jersey 

and Dr Eobert A Keilti, Washington, D C, proposed changes in the constitution and by 
laws to be adopted at the E-^ecutive Session 

Dr C E Eoderick, Battle Creek, Michigan, moved that a vote of thanks be directed 
to Dr Wm H Moursnnd and the Dallas Committee for their entertainment of the Pifth 
Annual Convention Motion earned 

There being no further business before the session, the remaining time was devoted to 
the reading of papers on the regular scientific program ns follows 

“A Studj of the Aficro Kahn Test in Syphilis” hi Dr Eobert A Kilduffe, Atlantic 
Citj, New Jerse) 

“The Microscopic Kalin Eeaction’’ bj Dr Francis B Johnson, Charleston, South 
Carolina 

“Further Studies of the Kolnier and Kahn Tests” bj Dr C E Eoderick, Battle 
Creek, Michigan 

Symposium of Kahn test discussed b> Dr E L Kahn, Lansing, Miclugan, Dr B 
S Kline, Cleveland, Ohio, Dr H A Hcise, ITmontown, Pennsylvania, Dr Eobert A Kilduffe, 
Atlantic Citi, New Jcrsei, Dr Eobert A Keilty, Washington, D C , Dr Francis B Johnson, 
Charleston, South Carolina, and Di E L Kahn (closing) 

“Fatalities Following the Use of Arsphemmine With Eeport of Autopsy” by Dr 
Ernest Scott, and Dr E A Moore, Columbus, Ohio Bead bv title 

“Brain Structure Clianges After Treatment in General Paralysis” by Dr A M P 
Saunders, Dunimig, Illinois Discussion by Dr G B Kramer, Toungstown, Ohio, and 
Dr A M P Saunders (closing) 

“The Use of Injection Methods in Pathologi ” by Dr Ernest Scott, and Dr B A 
Moore, Columbus, Oliio No discussion 

Friday, May 13, 1927, 2 PM 

“Blood Picture of Purpura” by Dr Nathan Eosenthal, New York Citv Discussion 
by Dr Beuben Otteuberg, New York Citi, Dr Eeed Bockwood, Baltimore Maryland, and 
Dr Nathan Eosenthal (closing) 

“Anemia as a Factor in the Test of the Bate of Sedimentation of the Eri throeytes ” 
by Dr Eoger S Hubbard, Clifton Springs, New York (by invitation) 

“Studies of Sedimentation of Erythrocytes” by Dr A H Sanford, and Dr H F 
Hunt, Eochester, Minnesota Both papers discussed by Dr Carl Spohr, Columbus, Ohio, 
Dr Asher Yaguda, Newark, New Jersey, Dr Herman Sharlit, New York City, Dr H 
E Brown, Eochester, New York, Dr W 6 Dvton, Newark, New Jersey, Dr Eoger S 
Hubbard, Clifton Springs, New York, Di A H Sanford, Eochester, Minnesota, and 
Dr 6 B Kramer, Youngstown, Ohio 

“Differential Blood Counts A Comparison of the Accuracy Obtained by Various 
Methods” by Dr Dean N Beacom, Denver, Colorado Discussion by Dr A H Sanford, 
Eochester, Minnesota, Dr Eobert A Keilty, Washington, D C , Dr F B Johnson, Charleston, 
South Carolina, Dr Nathan Eosenthal, New York City, Dr Dean N Beacom (closing) 
“Ovarian Function Its Influence on the Concentration of Calcium in, Blood” by 
Dr Herman Sharlit, and Dr Wm G Lyle, New York City No discussion 

“Purpuric Smallpox, Eeiiew of Becent Studies” by Kano Ikeda, St Paul, Minnesota 
No discussion 
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Friday May 13 1927 8 PJJ 

Key to the Diagnosis of Neoplasms* b> Dr ^^m Carpenter MacCartj, Eocliester, 
Minnesota Discussed by Dr B T Terry Rochester Minnesota 

‘ Rnpid Methods of Examining Tissue MicroscopicnU\ Witliout a Microtome’* by Dr 
B T Terry Rochester, J^Unvcsot'i Discussed bj Dr XVm Carpenter MacCarty, Roctiester, 
Minnesota Dr Harold G Palmer Pliiladclphia Pennsjlnnia, and Dr Philip Hillkowitz, 
Denier, Colorado 

"The Present State of Our Knowledge of Gingmtis** by Dr Robert A Kcilt^, 
^^^8hlDgtoll D C Discussed bv Dr Philip Hillkowitz Denier Colorado and Dr Robert A 
Koilty (closing) 

‘ The Etiologic and Specific ReHtionship of Foci of Infection to Certain Organic 
Lesions \ Postmortem Stud\ ' b\ Dr A S Giordano South Bend, Indiana Iso dis 
cussion. 

"The Budding of Auieba ’ b\ Dr L II Prince Washington, D C and Dr T 
H T Wight Palo Alto California (br inritafion) No discussjou 

Saturday May 14 1927 9 AM 

‘Accunci Precision in Cbnioal Pafho/og^ bj Dr P \ Wells Ntnarlc IsC« 

Jersey (br invitation) Discussed br Dr Ileniinn SJinrht New \ork Cit\ nml Dr P ■\ 
Wells (closing) 

"New Clinical Methods for Measiiriug Color and Turbidity ^*8 Applied in the Junior 
Scopometor* bj Dr Wm G E.xton Nc'rark ^cw Jersey No discossion 

* V Turbidinictnc Method for Sugar by Dr Anton. R Rose Newark New Jerso) 
(b' imitation) Discussed b> Dr Wni 0 Exton ^euark New Jersey, Dr G B Kramer 
Toungstowm, Oliio and Dr R ^ Kilduffc Atlantic Citv Now Jersey 

‘Sugars in Normal tJrmo b\ Dr Isadore Grccnwald New lork Citj (by invita 
tion) Discussed b^ Dr A If Sanford Rochester MiunesotT and Dr Win G Brton, 
Newark New Jorse) 

"Occurrence of Lipoids lu Urine and Tiicir Diagnostic Importance ' bj Dr E L 
Mdoshncli, Milwaukee Wisconsin Discussion bj Dr M G Exton Newark New Jerse}, 
Dr Mortimer Herzberg Cincinnati Ohio Dr E L Miloslavich (closing) and Dr Wm 
G Exton, Newark, New Jersey 

"The CoDipnratiro Diagnostic ^ nluo of the Lciinson Test and the Glucose Content 
of the Cerebrospinal Fluid in Tuberculous Meningitis bj Dr A S Giordano South 
Bend, Indiana 


Saturday May 14 1927 2 PM 

‘ Pathology of Intestinal Tuberculosis ' b^ Altrcd Bluniiiorg Ofecn North Carolina 
No discussion 

‘The Cultivation of Tubercle Bicilh b> Dr II 7 Corper and Dr Nao U\ei, Denver 
Colorado Discussed by Dr Robert A Kcilty, Washington D 0, Dr C E Roace Beth 
lehem, Pennsylvania Dr Frank W Hartman, Detroit Michigan Dr George Ives, St 
Louis Missouri, and Dr H J Corper (closing) 

"Pathologic Laboratory Examinations for the Dentist’ by Dr Clias G Darlipgton, 
New lork City Discussed by Dr Pobert A KciHy Washington, D C, Dr Wm G 
Exton Newark New Jersey and Dr Chas G Darlington (closing) 

A Modification of the Technic of the Wassermann Tost' by L H Cornwall, Dr 
D Groszberg, and Blanche C Taylor New lork Cita Discussion bi Dr H R Brown, 
Rochester New Tork, and Dr D Groszberg (cloamg) 

Saturday May 14 1927 TPM 

Tlie sixth annual banquet was held in the 'Uilinrd Room of the Now Willard Hotel 
Saturday evemng. May 14, 1927, at 9 pm President Wm 0 Extou gave an address ‘The 
Relation of Clinical Pathologv to Preclinical Medicine Otlicr addresses of the evening 
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THE JOUKNAE OF L-MiOKATOKT A^D CLIMCAL AIEDICI^E 


T^erc ns follows “The Eelation and Eesponsibihties of the Clmical Pathologist to the 
Hospital Stmdardizatioii Movement” bj Dr M T MacEnchern, Americnn College of 
Surgeons, Chicngo 

I Eeniarks bi Di Geoige K Burgess, Diiector of the Biirenu of Standards, Washing 
ton, D C 

Beniarks b\ Di Geoige S McCo\, Director Hjgienic Laboratory, Washington, D C 
Beinarks by Bear Admnal E R Stitt, ISTavi Department, Washington, D C 


Monday, May 16, 1927, 9 AM 

The business session uas called to older b\ Dr Wm G E\toii, President The reading 
of the minutes of the last meeting was dispensed with, these having been published 

The report of the Execiitiie Committee uns given bi Di Philip Hillkowitz, Chairman, 
uho read the tinanci il report and stated that the books of the Secretary uero found to 
be correct This report was iceepted bi motion of the Societi 

The in itter of the publication of an official organ was taken up and the Exccutne 
Cominittee reported piogress Upon motion the matter was re inferred to the Executnc Com 
mittee for consideration and to report back to the Societv Discnssion bs Dr A H 
Sanford, Dr H G Palmer, Dr Alortimer Ileizberg, Di Wm G E\toii, iiid Dr Frank 
H irtmaii 


The next matter to be rcpoitcd on bi the Execiitnc Committee uas the State Laboraton 
question Di Hillkouitz lead a siiminaii of a suriei of the opinions of the membership on 
this question Discussion bi Di Thomas F M ilkcr. Great Falls, Montana, Dr Mortimer 
Herzberg, Ciiiciiiiiati, Dr Fiedeiic E Soiidein, Men York City, Dr Win Carpenter Mac 
Cartv, Rochester, Minnesota, Di Robert A KildufCe, Atlantic Cit\, Dr 11 R Brouai, 
Rochester, Heu York, Di J J ktoore. Chic igo. Dr George lies, St Louis, and Dr B 
Y Rliann, Fort Waine, Indiana Motion was cirried tint the ictivities of the Socicti for 
the present, at least, bo confined to tniiig to educate the medical profession to the value 
of laboratory methods 

The rcpoit of the Couiiiuttce on E\hibits was gnen by Dr A H Sclnde, Chairman 
Upon motion of the Society it yvas accepted 

Di Frederic E Sondeiii, Chnirman, gayc the report of the Committee on Public 
Relations Report accepted 

The repoit of the Cominittee on Reseaich w is pieseiitcd by Dr H J Corper, Chair 
man Report was accepted b' the Society 

Undei this report yias taken up the nutter ot stand iidizing the nomenclatures for 
blood typing, using the Yon Dungern ind Iliischfeld method is suggested be Dr Reuben 
Ottenbeig, New Yoik Citi Discussed bi Di F AV Hartman, Detroit, Dr F E Sondern, 
New Y'ork Cite, Dr A J C isselmaii, Camden, New Jersey Upon motion the matter was 
refeiied to a Committee to be appointed by the Picsplent, with the power to act for the 
Society 

The report of the Publication Coinniittce was made by its Chairman, Dr John A 
Kolmer, Philadelphia The matter of a book of methods being published under the auspices 
of the Society was discussed by Dr AVm Carpenter MacCarty, Eochestei, Minn, Dr A H 
Sanford, Rochester, Dr AYm G Exton, Newark, Dr A G Sandblad, McKeesport, Penn 
sylvania. Dr H J Corper, Deiner, and Dr Herman Spitz, Nashville, Tennessee Report 
accepted and motion earned that Dr Kolmer be continued as Chairman of the Publication 
Committee , second, that the cominittee appoint the editors and sub editors or associate 
editors, third, that work bo begun at once simulfaueously on different fields included in the 


scope of the book 

Report of the Senice Bureau Committee was made by Dr R A Kilduflfo, Chairman 
Di Kilduffe reported progress Accepted by Society 

The report of the Committee on the Registration of Technicians was presented by Dr 
Kano Ikeda a membei of the Committee Report was accepted and referred to the Committee 
Upon ’reconmiendatioii of the Boaid of Censors the following were elected to active 
Uorolnn Dr Dean N Beacom, Denver, Colorado, Dr Lester Neuman, Washington, 
d' C Dr Ahin G Foord, Buffalo, New York, Dr Wm L C Spaeth, Philadelphia, Penn 
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^sKann, Dr Evorott L Bishop Atlanta, Georgia, Dr r truer '>LiiIIir(l Pittsburgh I cini 
sylvann, Dr Oscar B Hunter, 'Washington, D C,Dr Begina Cook Beck Bichinond "V irgmn 
Dr Iva 0 loumnns, klmmi Florida Dr Gordon Pricstman, Long Islind, "iork Dr 
Manuel G Cicliiicr, Baltimore, Maryland, Dr John W Gray, Newark New Jersey, and pr 
W G Gamble Jr, Charleston, South Carolina 

To associate nicmberfllnp Dr M N Bichter New iork City and Dr W N Rogers, 
Trenton, New Jersej 

Considerable discussion took place on tlio subject of admitting Doctors of \ttermory 
medicine as associate members, and a motion uae earned to refer the matter to the 
FxccutiTO Committee 

Three changes in the constitution and bv laws were then read and adopted bj the 
Society To wit 

1 "A Nomiiinting Committee of three shall be appointed bj the President at the 
opening session of the meeting, whose dnti it shall be to prepari, a list of nominees for 
the itinous offices for balloting bj the Secretary Additionil nominations mat be made 
from the floor ’ 

2 *‘Thc Secretary Treisurer shall sene a term of tliree years ’ 

3 Delete ^‘Appointment of Committees under Order of Business for Executive 
Session ’ 

The election of officers resulted as follons Dr A H Sanford President Rochester, 
Minnesota, Dr F W Hartman President Elect, Detroit Miehigau, Dr H J Nichols, 
Mce President Quarrv flciglits Panama Dr Uard Burdick Secretary Treasurer, Denver 
Colorado 

Exccutiro Committee, Dr Frederic E Sondern, Nen 'iork Cjt> and Dr Wm G Eicton 
"Newark, Now Joiscn 

Board of Censors Dr Reuben Ottenberg Ncu iork Citi and Dr C H Manloie 
Portland, Oregon 

The meeting was adjourned 
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LABORATORY TECHNIC 

CANCER The Serodlagnosls of Cancer, Hartmann, H Bull dc I ’Acad de med , April, 
192C, \cv, 412 

Technic The amount of albumin in the serum is first determined b> a refractometer 
If the serum is liyperalbuimnous sufficient salt solution is added to bring it to a normal albu 
niinous composition If it is hj-poalbuminous it is concentrated bi heating 
The following solutions are used 

1 Solution of nitric acid (1 cc of puie nitric acid at 30° Baumd, 100 cc physiologic 
salt solution) 

2 lodo iodide reagent (bi sublimed iodine I gni potassium iodide 2 gni , distilled water 
210 gm ) 

Three c o of the nitric acid reagent are placed in a test tube and 0 5 cc of scrum is 
added and shaken Five tenths c c of the lodme reagent is then carcfullj added to the slight 
foam on the surface of the mixture A slight precipitate forms at the junction of the two 
fluids The thumb is placed over the mouth of the tube and it is shaken slightly The pre 
oipitato giadually settles to the bottom of the tube and dissolves Then the tube is inversed 
seieral times 

This process is repeated after the addition of another 0 5 c c of the iodine reagent la 
certain very positive cases the precipitate formed does not completely dissolve 

After a further addition of 0 3 c c of the iodine reagent, the same procedure is folJoned 
When all the piecipitate has fallen to the bottom of the tube, the tube is inverted and is then 
placed right side up When all air bubbles hare ascended to the surface the contents arc 
examined by transpaiencj 

If the fluid IS clear the leaction is negative A slight flocculation is the threshold of a 
positive reaction, if cloudy, the reaction is positive 

In 145 cases of cancer there wore 131 positive leactions In 4 of the 14 negative cases 
the cancer had been ii radiated before the serum was taken and in one other case the diagnosis 
of cancer of the tongue was not confirmed by biopsy 

Among 55 controls there were 47 negative reactions 

As a whole, this reaction has an equal value for the diagnosis of cancer as the Bordet 
Wassoionann reaction for the diagnosis of svphilis 

ACETONORIA On a New Method of Estimation of Acetone and Its Application to 
the Problem of Normal Acetonuria, Plenty, P , and Awad, I J Compt rend Soc 
dc biol , March 12, 1926, xci%, 570 

Reagent 

Solution A 

Mercurj bichloride - 
Potassium iodide q s 
Distilled water q s ad 

Solution B 

Pure soda — 

Distdled water q s ad 
Take 21 c c of A and 9 c c of B 

388 


27 00 
100 00 


13 55 
36 00 
500 00 
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1 Distillation of the urine One hundred c c (or less if it contains much acetone) of 
jnnC; acidified by 1 c c of phosphoric acid is boiled in a distilling apparatus provided ^vitli 
a rectifying tube and a current of stctm is passed through it The distillate is received 
mth the precautions necessary to a\oid any loss by vaporization 

If there 18 0 50 or Ic s acetone per httr the first 10 or 15 c c of distillate will con 
tain all the acetone If there are greater quantities of acetone 20 to 25 c.c of distillate 
will suffice 

2 Determination of tlio acetone in the distillate To 5 cc or 10 cc of the distillate 
containing a maximum of 5 nig of acetone add 30 c c of the reagent After coagulating 
of the precipitate C^^ftcon to twenty minutes) centrifuge and decant, then the tube being 
placed in cold nater, treat the precipitate with 1 cc of hydrochloric acid (sp gr 117) 
diluted nith an equal volume of wafer and See of n 20 per cent solution of potassium 
iodide Filter through a very small filter without folds to separate the reduced mercury and 
receive the filtrate in a tubo imnicr«ed in cold water TTash tho filter throe tunes with 
water using 2 c e. each time To tho mixture of filtrate and wash waters, add 10 c.c of 
deci normal iodine and 10 c c of a 27 per cent solution of sodium hydrate After ten 
minutes acidify with 15 cc of hydroeWone acid (ap gr 1 IT) diluted to its lolumo and 
titrate the free iodine with a dcci normal solution of sodium hyposulphite Calculate tho 
result Each cubic centimeter of iodine solution consumed corresponds to 0 067 mg of 
acetone 

Results obtained with norraol urmc Normal unne was examined by three different 
methods and (ht results showed that uith the exception of one case fht acetone amounted 
to lUst about 1 mg per liter 

BLOOD The Trunsforoiatlon of Monocytes Into Pihrohlasts Through the Action of 

Eaus Virus Carrel A and Bbellng A H. Jour E\ptr ifed April, 192(5 sini, 

No 4, p 461 

It 18 well known that one of the more important cnltural charnctcristJcs of monocyies 
IS their inability to form a tissue When free to move m the medium, they always place 
themselves at a certain distance from one another If they aro packed together by centnfn 
gallon and embedded in a film of plasma, they migrate rapidly from the coagulum When 
migration is impossible they die Fibroblasts, on the contrary always live as a tissue 
When they are in close contact they raultiplv actively without scattering over the coagulum 
They remain packed together The peripheral cells of the growing colony aro generally in 
contact with one another or are united by their processes It is important to observe that 
the transformation of monocytes into fibroblasts generally occurs when on account of some 
change in the medium tho life of the monocytes has become impossible 

The monocytes transform themselves into cci/s capable of living under tho conditions 
present m the culture The metamorphosis of a monocyte into a fibroblast displays the char 
ncteristic of an adaptive change which may oulomotically be produced by substances set 
free by the monocytes thenisolies under certain conditions 

The phenomenon that occurs in cultures of monocytes inoculated with Rous virus prob 
ably has tho same significance When an nren of digestion occurs on the coagulum, mas'es 
of necrotic tissue appear along its edges Around the^ masses, the fibroblastic forms de 
iclop The monocytes that aro highly susceptible to Ecus virus become transformed into 
fibroblasts that arc not aensitive to tho virus and that arc not even a favorable medium for 
the growth of the virus It seems as if there were a tendency for a susceptible cell to trans 
form itself into an. immune cell This phenomenon, could bo considered as an ovpression of 
the general property with which all living organisms or chemical systems are endowed that 
of opposing the action of a disturbing factor But the real significance of these facts can 
not be understood until we know whether the transformation of monocytes into fibroblasts is 
reversible 

In normal cultures tho transformation of monocydes into fibroblasts generally occurred 
when cells beenme packed together through omo mechnnical factors that prevented their 
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free migration and determined their accumulation Various modifications of the medium, 
the addition of dead tissue, and of trrpsm or the products of trypsin digestion, failed to 
bring about the transformation The inoculation of cultures of monocjdes with filtered 
extract of Bous sarcomo frequently determined the appearance of fibroblasts The first 
change undergone bj the monoejtes cultiiated in vitro was a large increase in their size 
Later, the giant monecj-tes became transformed into cells that did not differ essentially 
from those that grow from a fragment of adult connective tissue 

BLOOD Chemical Differentiation of Races, Manolloff, E O Munchou mod Wchnschr, 

1925, Ixxii, 2186 

To 3 c c of a 3 to 5 per cent emulsion of cells obtained from the blood clot add one 
drop of 1 per cent alcoholic solution of methjlenc blue Mi\ and add 5 drops of 1 per cent 
alcoholic crcsvl violet and again mix 

Add 3 drops of 0 5 to 1 per cent silver nitrate, stir, and add 1 drop of 40 per cent HCl 

Stir well and add 3 to 5 or more drops of freshlv prepared aqueous 1 per cent potas 
Slum permanganate, the amount depending upon the quality of the dyes 

Using this method hlanodoff claims that chemical differentiation of races is possible, 
reporting 187 correct results in 202 tests 

Cresyl violet disappcais in Jewash blood which becomes blue, while the fluid stays 
bluish red in Russian blood The children of mixed marriages (father Russian, mother Jew 
ish, Polish or Armenian) gave a faster reaction than pure Russians Intermarnage between 
Russians, Germans, and yellow races evidenced no difference from Russians 

The reaction is explained on the grounds of greater speed of oxidation of Jewish blood 

CANCER An Analysis of the Botelho Serum Test for Cancer, Baty, J M, and Greene, 

J A Arch Path and Lab iled , August, 1926, ii. No 2, p 217 

Report of a senes of tests upon 79 patients with cancer, 62 cases of various diseases, 
and 4 normal qicrsons The diagnosis of cancel was confirmed microscopically in 65 8 per 
cent of the cancer cases 

The test was made in accordance vnth directions received from Dr Botelho directly as 
follows 

1 The serum is removed from the ice box, if it has been stoied, and allowed to attain 
room temperature 

2 Three c c of the nitric acid solution is placed in a test tube 10 cm in length with a 
boro of about 1 5 cm 

3 To this IS added 0 5 c c of the serum (corrected to 7 8 to 8 gm protein per 100 c c ) 

This IS slnhen until the serum and nitnc acid solution are thoroughly mixed i 

4 Then 0 5 c c of the iodine solution is added A flocculent precipitate forms at the 
junction of the iodine solution and the nitric acid serum mixtuic The tube is shaken very 
gently at first, and then graduallv more violeiitly until the piecipitate has been completely 
dissolved 

5 Then 0 5 c c of the iodine solution is added and shaken ns before 

6 To this 0 3 c c of the iodine solution is added and shaken gently until the precipitate 
IS dispersed throughout the tube The procedure is then completed If the contents of the 
tube remain perfectly cleai, the reaction is negative If there is definite cloudiness after 1 3 
cc of the iodine solution have been added, the reaction is considered positive Observations 
are best made in artificial light, using a 25 watt electric light bulb as a background If the 
reaction is negative, the degree of negativity should be determined by the further addition 
of iodine solution, 0 2 c c at a time, until a permanent precipitate appears 

The authors conclude that Botelho ’s reaction is of no value in the diagnosis of cancer 

It depends, like many similar tests, on some change in the physical state of the blood 
colloids, and may give positive results on serums from patients suffering from any disease 
condition in which there is such a change 
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LACTOSE TEEMENTINO BACTEEIA Studies ou Lactose FennenUug Bacteria Berry 
T and Ey L F Am Tour Pub Health, May> 1D20, \\j, No 5, p 492 

\ total of -S7 ucll uaters ^arjing m sanitarj quaIJt\ aa determined b\ careful survej 
of the Bourcca from good to ‘ poor " were examined for colon bacilh with particular 
Tcference to the auIuc ot tlio mcth>l red and Voges Proshauer reactions A majority of 
tlic^o uells (IDS) ucic located in a \illnge nnd tlicreforo ner© probably subject to more direct 
contamination with Imnmn (lischarges hecau e of the provvmvt> of outdoor toilets on the 
same or neiglibonng Jot Tho remainder of the wells (89) were in a rural district ivJierc 
tlio danger of contamination with Imman discharges would probably be less but tho danger 
from animal discharges greater than in tho %illngc wells The percentages of methyl red 
positnc and \ oges PrO‘>knucr negatixe cultures m tho urban and rural wells were practicall' 
the same It is understood ot course that no claim Ins mer been made that these two tests 
would distingunh between Jiuninn and nnininl dnclinrgcs, but it was thought that possible 
some difference might be found m the relntue numbers of fecal and sod t%pes m the two 
groups of wells 

There was an apprcciabJi diffcnmc m the percentage of so called ‘'fecal types lu 
the “good” and 'poor wells t« each series This difference was apparent to about thc 
snmo degne on the basis of tho methjl ltd the \oges Proskauer and tho mdol test, and it 
agreed, rather clo oly with the difTcrcnco m percentage of confirmed colon tests in the respec 
tnc wells It IS difficult to place a strict interpretation on thc«c figures because there is no 
established scale of espeeted froquenev ot the fecal and soil types as wc progress from a 
gros''Ij polluted water to oiu of excellent qonlitj The important point is whether too 
many “good” noils show fecal ti-pcs as established by the differential tests Tho percentage 
of fccal types lu the “poor vrelU is of minor importance for tlicsc supplies would be con 
demned on the sanitarj surrox alone 

Tho striking feature of the results in both rural and urban wells was tho number of 
'irR+ VP-^ cultures in the ' good wcJI« and particularly in the 'Crj good * dnlled 
wells It 18 scarcoh concouable that 70 per tent of tho colon group bacteria in these sup 
plies aro actually of focal origin The only Ratisfactory explanation which conforms with 
uur conception of safe well waloi ns determined by field sanitary survey is tJiat many of 
the cultures constituting this 70 per itut an. oil trpts and arc therefore of slight samtarr 
Significance This confirms Koser s conclosion based on his sanitary survey of the waters 
he examined and on comparative testa with Iii^ citrate medium 

Without attempting to attach too much importance to the indol results in this sencs it 
poiliapa uortli noting tint the lower percentage of mdol positive cultures correlates more 
closely With the sanitary survey than does cither tho methyl red or Voges Proskauer reaction 
Conclusion — Absence of methyl red positive and \ oges Proskauer negative members of 
the colon group in ground waters of good sanitnrv quabtv is significant but the presence of 
this typo ID. such waters cannot be regarded as conclusive evidence of fecal contamination 
Theso differential tests, therefore, havo very limited value in the anaUsis of well waters 
TtJBEKCULOSIS Tubercle Bacilli in Tuberculosis Pus Gardner A- D Lancet, June 5 
192G 1090 

Gardner believes tliat the frequent failure to find tubercle baciJli in pus is due to un 
suitable counter stains and that if a yellow counter stain (lialf saturated aqueous picnc 
acid) 13 used the organism maj be found in 90 per cent of eases 

PHAGOerTOSIS Type of Phagocytic Cell and Its jBelative Proportions in Human Bone 
Marrow and Spleen as Identified by Supravital Technic with Special Bcfercnc© to 
Pernicious Anemia Doan 0 A* Jour E\pcr Med March 102G xliii, No 3 p 289 
In general, thcie is a reversal of tho normal in the ratio of clnsmatocytes m tho spleen 
to clasmatocytes in the bone marrow in pernicious anemia with a marked tendency toward 
the pliagocytoais of young immature, nucleated red blood cells m tho bone marrow The 
peripheral blood picture suggests that the o cells had never been in circulation The obsorva 
tions made do not indicate that tin- spleen takes an\ directly active part in an increased 
fipstniction of blood m pernicious anemia 
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GRANtJIiOMA INGXJINAIiE The Etiology of GraniUoma Inguinale, McIntosh, J A. 

Jour Am Med Assn, September 25, 1926, kvxvn, 996 

This study of the etiology of granuloma inguinale was undertaken for the purpose of 
determining the nature, transmissibilitj and differential diagnosis of the causative agent 
and tlie period of the infection 

Fifteen spontaneous cases furnished the material for the study reported, typical Dono 
lan bodies being found bj direct smear in fourteen cases and pure cultures being grown 
from eight cases 

Biopsy material was fixed in equal parts of 10 per cent formaldehyde and 2 5 per cent 
aqueous potassium bichromate and stained with hematoxylin and eosin There are four 
camera lucida drawings of the pictures seen 

The formol gel test first described by the author in this disease (Memphis Med Jour , 
1925, 11 , 139) was positive in fourteen cases 
The technic is as follows 

To 1 cc of patient’s blood serum is added 1 drop of 37 per cent formaldehyde, and 
mixed thoroughly Evaporation is prevented and the mixture allowed to stand for forty 
eight hours If positive, there is opacity and gelling of the serum, in some cases the gellmg 
occurs in less than ten minutes 

The organism was found to grow best on Sabourand’s medium 

The cultivated organism was pleomorphic, coccoid to bacillary m shape, nomnotile, non 
sporulating, from 0 5 to 2 microns in diameter. Gram negativ c, and stained readily with 
Wnght’s stain Primaiy cultures, vitally stained with brilliant cresyl blue, suspended m 
0 85 per cent saline solution, showed zooglea matrix, embedded coccoid forms and numerous, 
unequal tetrad grouping The impression was obtained, from a study of the vitally stained 
organisms, that manj of the coccoid bodies multiplied in a line assuming a bacillary form, 
some of which would swell into large, oval bodies 3 or 4 microns in diameter The coccoid 
form embedded in gelatinous nongranular matrix was the most constant, and those just 
mentioned were inconstant findings The anaerobicallv grown organism was generally larger 
than the one grown aerobically The organism grown on Lemco medium was oval to bacil 
lary in form and showed the most marked inriation in size Threadlike filaments were 
observed in cultures on this medium 

Two instances of successful inoculation in the human being are reported 
The study reported in this paper tends to proie that the Donovan bodv is the cause 
of granuloma inguinale by fulfilling the generally accepted criteria of specificity first stated 
bj Koch First, the organism was demonstrated in the lesion iii fourteen out of fifteen 
spontaneous cases Second, it was obtained in pure culture in eight of these fifteen cases 
Third, a tissue graft from a spontaneous ease in which Donovan bodies were demonstrated 
and from which they were isolated in pure culture reproduced the disease in an individual 
not previously exposed in anj waj to the possibilitj of spontaneouslj contracting this dis 
ease Fourth, pure culture of the Donovan bodv was again obtamed from this experimen 
tal lesion And, further, antibody production against the cultivated Donovan body was 
demonstrated by the presence of agglutinins, precipitins, globulin changes and skin sensitive 
ness in the spontaneous and experimental cases 

This IS the first reported instance of successful experimental transmission of granu 
loma inguinale from one individual to another 

The data support the belief that the Donovan bodv is the cause of granuloma m 
guinale and that it is a bacterium unrelated to the Fnedlander group of organisms 

Bepeated exposure of normal individuals through coitus to those suffering with granu 
loma inguinale without their contracting the disease suggests that an actual break in the 
skin surface is necessarj for successful inoculation or that the organism is infective onlv 
for susceptible individuals 

The growth of the Donovan body in rather low dilutions of antimony and potassium 
tartrate may indicate that the action of the drug within the body may be indirect rather 

than direct v 

The blood globulins are disturbed either quahtativelv or quantitatively, or botn, 

granuloma inguinale The disturbance may be determined by the formol gel test 
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Bniliant cres^l blue <l\e (h sohcd m phjsiolotic sodmin cJdoridL solution m a rapid 
and satisfactory stain for Donovan bodies irhen used without fixation and dehydration 
Gentian violet given intra^enousB ^tis found to inhibit the progre s of the disease 
It 18 much }e»s offtctire ho^crer than antimom and potassium tartrate 

EPIDEMIC HICCUP Purther Studies on the Etiology of Epideznlc Hiccup (Singultus) 
and Its Eelatlon to Encephalitis Eoaenow E C Arch ^eurol and PsycbiaL, June, 
1926, s\, 712 

The results of preiious studies haic been verified m detail m two additional 
scries of cases A streptococcus alike in morphology and with similar cultural characters 
and having similar immunologic reactions wus isolated from the infection atnum in twenty 
additional cases of epidemic hiccup, and with each strain, spasms of the diaphragm or 
other muscles were produced m animals The organism was isolated from, these animals 
and characteristic symptoms again induced ou inoculation It was demonstrated m the 
lesions, and proved absent elsewhere b> microscopic examination of sections Similar 
experiments, made with streptococci from cases of poliomyebtis and other diseases of the 
nervous system, from poliomyelitis contacts, from normal controls and from patients that 
had recovered from hiccup, gave strikingly dt/T<.reat results The possibibty of on ac 
companying filterable virus (in the u-ual mcamng of that term) being the cause of the 
spasms was excluded by the succe-ssful reproduction of characteristic symptoms with some 
of the strains after many rapidly made subcultures, with the dead streptococci and with 
filtrates of active cultures the symptoms m the ca e of filtrates beginning in from one to 
three hours after injection 

Positive results were obtained bi methods in which the conditions m patients were 
closely simulated, as well as by intracerebral inoculation of cultures, in some instances in 
more than one species of animal PocUng of the nose with gauie soaked in cultures sufficed 
to provoke spasms of the diaphragm and other muscles Of the common laboratory am 
mals, rabbits were found most susceptible, but smular results were sometimes obtained 
la guinea pigs and monkeys (Macacus rhesus) 

The streptococcus produces m the throat of the patient, as in cultures a filtrable 
substance which has the power of inciting spasms of the diaphragm and other muscle The 
type of di ease and the lesions induced were m many respects similar to those noted in the 
spontaneous disease The spasms of the diaphragm have been seen through an incision in 
the abdominal wall made under local anesthesia, and by means of the fluoroscope They 
were usually severe, and continued for hours and sometimes days In the animals as in 
man synchronous spasms of the abdominal muscles frequently occurred During the severe 
spasms audible hiccup was frequently noted in rabbits and monkeys The conclusion that 
epidemic hiccup is due to a streptococcus (Streptococcus singultis) having pecubar neuro 
tropic properties seems warranted. 

The close relationship believed to exist between epidemic hiccup and epidemic en 
cophabtis and indicated by epidemiologic findings receives much support in these experi 
ments The symptoms and lesions m the aumols that succumbed were similar to those in 
fatal cases of hiccup reported in the bterature In some instances, eopccially after one 
or more passages through animals, and after many subcultures, the streptococcus from cases 
of hiccup no longer produced 8 pa‘'ms of the diaphragm but instead lethargic or other forms 
of encephalitis Spasmodic torticollis, whicli developed as a late manifestation was as 
common m the hiccup senes as in the encephalitis experiments The strains from the two 
diseases, culturally indistinguishable, are cross agglutinat»*d and the cleared nasopharyngeal 
extracts m a sodium chloride solution iross precipitated by the respective antistreptococcus 
serums, and the encephalitis hyperimmune horse serum had marked curative effects in animals 
having spasms of the diaphragm following injection of the streptococcus from cases of hic 
cup The results from serum and vaccine treatment of cases while striking, are far too 
few to bo conclusive The facts however, that the serum had a marked curative effect 
on animals under controlled condition^ that normal horse serum had no effect and that 
active immunization afforded protection for rabbits injected with the hiccup streptococcus 
afford a rational basis for the attempts at passive and active immunization 
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DIABETES MELLITDS The van den Bergh Beaction In Diabetes Mellitus, Eablnowltch, 
I M Frith, AB, and Wylde, K Bnt Tour Expcr Mod, Juno, 1920, \n, 155 
The purpose of this coraniumcation is to record the ohsenatioiis vhich were made 
with reference to the van den Bergh reaction in 130 casts of diabetes mellitus The results 
obtained further emphasize the lelation uhicli exists between disca«es of the biliaiy pis 
sages and diabetes, and also demonstrate the value of this test in the management of the 
latter disease 

The van den Beigh reaction, known to be a seusitne test for the detection of excess 
bilirubmemia, was applied to a group of indniduals with bilnrj disease 

The incidence of positive reactions found suggested that the li\er escapes injury in 
a minority of such cases only 

Because of this finding and the known lelationship between disease of the bilian 
passages and diabetes, the leaction was obsemed in a senes of diabetics 

Of a group of 130 diabetics, positive \an den Beigh leactions were found in 34 
cases — an incidence of 2G per cent This lacidciice agrees closeh with that found in 
cholelithiasis in the GS cases of diabetes observed by Jones, Castle, Mulholand and Bailey 
Since gall bladder disease is piovcd to be an impoitant etiologic factor in the pro 
duotion of diabetes, and in i icw of the fact that as compared with diabetes, it can be 
more simply, and certainly more satisfactorily treated, the necessity of a simple test for 
its detection is obvious The van don Beigli reaction is of value for this purpose The 
routine perfoimance of this test, may, thcrefoie, be of assistance in the prevention of 
diabetes 

As with all other laboratory tests, it is only of \nluo when properly interpreted For 
the latter purpose, correlation wath the cluneal pictuie is essential in order to exclude 
conditions other than gall bladder disease and pancreatitis (hemolytic processes, heart failure, 
etc ) which may cause positive reactions 


FNETJMOCOCODS Immunity to Pneumococcus in Bats Produced by Feeding Them the 
Germ, Boss, V Jour Immunol, September, 1926, xii, No 3, p 237 

Eats which aie fed the In mg pneumococci from 50 c c culture per dai aie considera 
bly more resistant to intraperitoneal injcctionb of the same organism than are untreated 
control anmials 

The degree of protection is as good, although not so legiilar as, that prenously re 
poited as having been obtained when the tissues of animals killed by pneumococcus were fed 
Eats which are fed the heat killed pneumococci (S0° C two hours) in the same 
quantities show a decidedly mfenor degree of immunity 

In a second paper (Immunity to Pneumococcus Fioduced in Eits by Feedmg Tissues 
of Animals Killed by the Same Orgamsm, Boss, V , Jour Immunol , September, 1926, xxa. No 
3, ip 219) it was found that lats fed on tissues of animals killed bi pneumococcus Type I 
show an increased resistance to intraperitoneal injections of the same germ 
The protection seems to be type specific 

Protectiie substances exist in the seia of the immunized animals 


CEBEBBOSPINAI. FLUID Is the Sugar Content of the Cerebrospinal Fluid Increased 
in Pregnancy and Myoma, Wellmuth, K Deutsch med Wchnschr , May 7, 192G, Jn, 
735 

111 45 cases of normal piegiiancy , 45 noimal iionpregnaiit women, and 23 cases of 
myoma, normal cerebrospinal siigai i allies (0 005 to 0 0075), were found with the FolmIVu 

technic , , , j i 

In 5 cases of myoma the lalues weie at the npper limit of noimal in both blood anU 

spinal fluid In these cases ^here had been seierc hemorrhage and in view of the fact that 
a relative increase in blood sugar has been obsened after le.ieseetion, this is explainable 

^’'Jh'r^esults^o not confirm the observations of Vogt that cerebrospinal sugai is 
increased in myoma and pregnancy 
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BLOOD OALOnnvI Tbe Calcium Content of the Blood In Leprosy Concepcion I and 
Salcedo 3 Jour P I 'Mrd Xssn Mm lO-fi 3 jl 

Dciermination of the cilcmm content of tlio blood of patients m various stages and 
of (liiTcrcnt forms of lcpro‘»r under trcatmtiit revealed that the values for calcium in all 
tho cases examined, except paroled and su*tpect case** ucre within normal limits Tho 
nveragt) calcium found in eases of Ic s than one >ear darotion was much less than in those 
of more than one year duration ISo marked difference was noticed m tho two tjTcs of 
leprosy The slight increa'io in the calcioni content observed in cases that have rccoiered 
and linie boon paroled f^io** oO, 33 and 32) nns not due to thi, effect of the injection of 
ethyl c«ter 


IfEPHBITIS ET PBEGNANCY A Clinical Study of Nephritis in Cases of Pregnancy 
Eockwood H. Mussey B D and Keith N M Surg Gvner and Obst Ifarcb 
102G, 342 

A studj of one hundred cases in which renal dnmngo occurred dunng pregnancy 
Onli ilftyseicn ca‘ies in ulnch there was hypcrt''nsion and nephritis are discussed at 
length, tho remaining 4o cases of pyelitis or pyelonephritis being omitted 

Itanj of the toxemias of pregnancy arc a8«ociated ^ith ncphntis and can be das ified 
as arc other typos of ncphntia not necessarily occnrvm^ in picgnanc) The classification 
of ^ olhard and Fahr is followed 

The course of fifty seven ca^cs during pregnanev is followed, together with the fate 
of tho mother and child over a period of three years 

Both nephritis and toxemias of pregnancy «ecm to be general disen es affoctutg the 
cardiorenal \a«cular si stem as a whole 

Wien tho toxemia of ptcp\anc> is da sifted by the same method nhicU \ olhard uses 
for nephritis, a marked difference m the end results is soon and this difference allows tlie 
physician to make a more accurate prognosis both as to tlie mortnliti among tho mothora 
and os to the fate of the child in sub equent pregnancies 

TYPHOID PBVEK An Unusual Case of Typhoid Pever Boss K C Alod Jour \a<» 
traha, Ma> 22 102G i No 21 p 580 

A case cluucallj typhoid and proxed to be so at autopsy m which positive agglu 
tinatioa tests could not be obtained during the di’'ca«c \n agglutmablc tiphoiil Inejllu 
a-xs obtained at autopsj 

HEPATIC CIEBHOSIS The Glycemla Curve in Cirrhosis of the Liver Puxeddu E Chn 
Med Ital Slarch April 192C Ixii 174 

The author studied tho glycenua curve throughout the daj m five patients with 
atrophic cirrhosis of the liver and in two normal subjects as controls In each of them 
he compared the glycemia cune vith the glycosuria 

Ho found that in patients inth cirrhosis of the hxer and other liver diseases the 
glycemia during fasting is normal, oscillating around 1 1000 Tho glvcemia curve shows 
maikcd oscillations in patients with cirrhosis which arc entirely lacking in the controls 
in ahom tho line runs more slowlj and regularly There is aNo m the cirrhotic patients 
a hj'poglyccmic period preceding the ascending part of the curve The hyperglycemia 
curve in cirrhotic patients gencrallv shoxvs a sharp rise, while the do vending pha o i 
slower and does not reach the starting point until after tlirce houis and a half or even 
more Tho hyperglycemia test should be used systematically in testing the t,lyco regulating 
function, of the liver instead of the alimentary glxcosurm test which is not reliable and i 
always influenced by numerous outside agents 
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MALIGNANT ENDOCABDITIS Apparent Mutation of Streptococci from Acute Malig 
nant Endocarditis, Howell, K, and Beverley, D Tour Infort Dis , Juh, 1920 
\v\i\, No 1, 12 

Piom the blood of a case uhich n is clmicallj one of acute malignant endocai 
ditis theiG veie isolated on tliiec sucecssne occasions tno bacteiiologicallj distinct or 
ganisms, Stieptococcus lieniolj ticus and Sticptoeoccus vnidaiis The tuo stiains ueie nioi 
pliologicallj difEcicnt, the morphologic diilcienccs haie lemained constint o\er a peiiod of 
tno yeais The sugar reactions, uhich were also different, liaie remained constant foi the 
same peiiod 

The hcmoljtic streptococcus stiaiii soieii months aftei isolation lost its hemohzing 
quality and lemamed constnntlj thereafter anhenioljtic One constant mutation, tlierefoie, 
occurred 

Brief animal passage indicated tint the two strains were different It was ini 
possible bj tins experimental pioccduie to split off a iiiidans \anant from the hemohtic 
streptococcus oi its anbomohtic form, oi the reieiso Transient variants occasionally 
occuriod 

The immunologic icactions, although inriablc suggested that there was only a single 
strain, the hemolytic stieptococcus It is possible that the parasitic growth of two closeh 
1 elated bacterial strains maj so alter then immunologic reactions that differentiation b\ 
■lUcU leactions becomes impossible 

Protection experiments with inimiinc serums indicated that the two stiains were 
different 

MALIGNANT ENDOCABDITIS, TEANSPIXSION IN Antibody Eesponse After Im 
munotransfusion in Malignant Endocarditis, Howell, K H , Portis, B , and Beverley, 
D Jour Infect Dis , Juh, 19JG, \\m\ No I, p 11 

In a case of acute malignant endocarditis, both Stieptococcus heniol j ticus and Stiep 
tococcus viiidans were isolated fiom the blood on three diffeieut occasions 

Duinig a peiiod of fnc months the patient lecencd twehe transfusions of ininimic 
whole blood 

Befoie immunotransfusioii was begun his blood seium contained no agglutinm for 
the streptococci isolated The opsonic index was 0 57 and the complement fixation reaction 
with streptococcus antigen was weakh positne 

The seiuin of the donors at the lime of ti iii^fiision had an agglutinin titer of 1 10, 
240 or 1 20, 4S0 

The agglutinin titer of the lecipieut’s sciuni incieased aftei each transfusion, roach 
mg after the latoi ones a figure higliei tlmii that of the transfused blood 

The opsonic index of the iccipicnt’s blood scrum also increased after each tinnsfu 
Sion, as a rule lunning parallel with the agglutinin titer, and i caching lalues highoi than 
those of the transfused blood 

Complement fixing antibodies also iiici cased but appeared latei than agglutinin and 
opsonin and fluctuated more inegularlj 

The incioase in specific aiitibodus of the lecipient’s blood, both as compared with 
its own original content and with that of the immune donois, is intcipieted as evidence of 
the development of actne as well as passive immumtj as the result of immunotransfusion 
At variable penods, usuallj two to three weeks, aftei each transfusion the agglutinin 
and opsonin titers of the patient s blood diopped suddenly to low fignnes, leaclnng a maxi 
mum again usuallv within twelve davs aftei the next transfusion 
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Books for Eoview should be sent to Dr Wanen T Vaughan Medical Arts Building, 
Bichmond, Va 


Biological Relations of Optically Isomeric Substances* 

T IJI^ sijjjiH \olunio rtpns<*»t«i th»' li t work of the greit nm-stcr whose sudden death oc 
curred ouh shorlh nft r lie had renl fht gollc^ pioof of the book To the volume is 
thus added n ccrtani histone il interest for one cannot read these pages without sub 
consciouali bearing in innid the work m isoniorK compounds in which this great leader in 
plnnnneologi hnd been intcrcstifl for miin aenrs before his untimeh death 

The lohmic consists if cigiitx ju^ib and represents the third Dolune Lecture dehicrcd 
at the Tnlins Hopkins Mtdici) school in IPi uii Icr the luspiecs of the Dolime Lectureship 
founded bi \[r8 Charles F Dnlmu n imiiiMi tf her let cased husband 

The book is dniltd intii fin seetnns is fillius listroilmtorv anJ Histoncil Relation 
of EnzMues and Optieilh \iti\e Bodies Dit impoaitJtm t Isomers in Living Tissues, Phar 
maeologjc Aition nf Opfnal Isomers t inernl ^s|^etts >f the Ph irmaeologic Action and In 
fluciicc of Configuration on Plmrmacologic Action 

To tliose fftmili ir witli Cushjiv s work n the hiosciimnc atropine and tlie related 
tropeines the dextro and leiorot ttoii idren ibns cti this iduun will conic ns a fitting 
summary of one of the niopt nnport nit peecs of u c«i li tontnlnitnl b\ the author To 
Cushni ’s mind the i ininj, i actions cceurnng ( >r not oi urring) betwtin dextro and levo 
rotaton compounds (eitiur tfcpanteh m in ruemu firm; and opticftlli attire tlcnient« 
occurring m tin constitution of bung ti sues iifToids oi f fhe best an 1 prob ibh ont of the 
most accessible ktis to tlie suhitiou of ihi g nenl jiobl m of dru^ reactions And one can 
read betwci.u the lines liu unexpressid wish rf tin*, trur lentisf that the work whicli he 
had 50 devotedlj and liopefulh pursue<l along tin. t lines for mini leirs might be earned 
forward vigorousK and faithfullv bv otlier hmds 

The book deals moie with theor<tical tinn with pricfn il consi leritions But to offset 
this the Buthorf hu)f apalocituiUx r<oimJs us fhit the fnreii tliooretjcal ibserration of 
the action of the pancreas <n e irbrludrate met ibobsm bv \ Menng and ^XlnkoTrgkl Jed 
to the introduction of insulin A^nd the usual obaen ilion of Bruuton (uliile watching 
Gauigee stud) mcthemoglobin foraialion) that nitrites lowir blood preasuic Jed to the introduc 
tion of these compounds into jiartieil nieluinc Viid jnrlnps t\en farther fetched was the 
obscnatlon of Liebrcich who <]i<icoMied tht ii'puotu iction of chloral while Jie was engaged 
Ml a study of the dtcomposition of orgunie substnikts bv the tisstas of fhe bodv 


Symbiontiasm and the Origin of Species\ 

T his little volume contains 1/1 pages mil is made up of ten cliaptirs whoso headings 
are as follows Introduction Historv of Mitochondn il RescariJi The Bacterial N’aturc 
of Mitochondria The Behavior of Mitochondria Sinibiontieisra Mitrosjmbiosjs An 
Analjsxg of Symbiont Reactions Symbionficism and fhe Origin of Species Symbionticiam in 
Relation to Hereditj and Development and Sjanbiontu ism md Organic Evolution There 
U also a nine page bibhographj 


Biological Relations of Optical^ Isomeric bubstances. Ti\ Vitliui R- Cuslmj M V 
■ViD LUD PB,S late piofessor of Phamacolo-j -ind Materia Medica In the Unlv^raitj of 
Edinburgh (Formerly in the Universities of MIchlgon ami London) Cloth. >“00 paper 
51 00 The Wllilanis and %'\ llKIns Co Baitlmore 19 6 

•tS>mblontlcJsm and the Origin of Species Bv Pvan E Uallln Professor of Jvnatomj 
^chool of Jledlcine Unlvereltj of Colorado Price $3 00 t^llllnms A tVilklna Co BaUlmore 


IsOTE In so far as pr'icticnblc the book review section wiJl pristut to the reader (a) 
interesting knowledge on tlio subject tinder discussion culled from the volume reviewed 
and (b) description of the contents so that the reader ma) judge os to las personal need for 
the volume 

We trust that the scientific informatnm printed in these pages will make the reading 
thereof desirable per se and wili fJicrebr jusfitv the space nUotted thereto 
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THE JOTJRNAIi Or LVBOKATOKl AXO CLIMCAL 'MEDICINE 


The lutUoi st^tes tint the mitodiomlii i, tim bodies found in the cells of oil Ining 
things, ore themselves Ining oigomsms The presence of such imcrobiol iiuoders hos been 
known, in niony instonces, to give use to nen tissue oiid orgons The niitochondrio, therefore, 
nio\ be the clue to uiiroieling the perplexiiig mister^ of the origin of species 

Tno points of vicn ore hold in regaid to the nituie of these microscopic mitochondrial 
structures, oiid this ciicumstoncc appeois to be responsible for the diiersitl of opinion os to 
the actmties of these bodies The most eominonlv occepted view holds that mitoclioiidiia 
ore coll orgons denied from the ejtopl'ism The other new, thot thev are microorganisms 
“snnbioticollj ” united to the cell, hos attracted onli o fen adherents and oppareiitli his 
been looked upon os a fantostie oiid improbable thcor\ 

Duiiiig the post seven veirs the author hos iincstigated the nature of mitochondria, 
and has orriicd at the unqualified coiiiiclion thot these bodies in the cell ore bacterial in 
nature It hos been eiideut thot a large number of biologists hoie been skeptical of the 
results obtained in these iniestigotions, and it also appears that manv lia\e been opposed 
to the fundamental conception that mitochondria are bacteria It is the chief object of this 
book to summarize the evidence foi the bacterial iiatuio of mitochondria, and to present 
some of the evidence that demonstrates the fundamental role plajed by bacteria in the origin 
of species 

The book is inteiesting and stimulating and coiers a vide range of biologic phenonienu 
Obiiously it iiould be most unusual if all the Inpotheses that are advanced in the book should 
III the cud prose to be coircct But nevertheless thev inaj serve as a splendid intellectual 
ferment to stimulate biologists, pathologists, and bacteriologists to further and more com 
prehensile resoaiches Incidentally the book series to emphasize in a verj striking manner 
the great divergence of picseiit dm “anatomic research’' from that which was carried on in 
the aierage medic il school of tiio or three generations ago 


A History of Mediane* 


H o WELLS, 111 the introduction to The Outline of Stslory, comments upon the un 
^satisfactory condition of the teaching of histori "s a part of a general education due, 
in part, to the lack of aiailablo time foi a generalized study, and in part to a narrou 
and partial approach to this subject Whether Wells has been successful in his attempt to 
treat liiston ns a vhole is neither heie nor there for present purposes His contention in the 
aboie paragraph, houeier, is difficult to dciiv m regard to historj in general and cannot be 
disputed with legaid to medical historj 

It IS a matter for thought, and eicn an occasion of surpiise in these dais of scientific 
and e\en ultr iscientific medical education that so little time is given to, and so little interest 
aroused in the historj of this, one of the greatest of the piofessions It is surprising that 
only vathiii vei\ recent veais have Ch iirs of Medical Histon been established in a few of 
the largei schools, and it is to be deplored that so bttle, and soinetiracs, indeed, no place 
IS given to mediLil histon in the curriculum of otheis To paraphrase Wells, some of this 
neglect is undoubtedly due to the difficulti of presentmg a satisfactorj sunej of the subject 
in a limited time, for it is manifestli impossible to consider medical liistorj as the historj 
of Hippocrates, plus the historj of Galen, plus the histoij of Empedocles and so on, even 
though one had an influence upon the other and all upon the development of the medical art 
111 general 

Eor the indiiidual deeds of these northies speanal texts should be consulted, but to 
appreciate the compelling interest of the evolution of medicine, a bioad and eomprehensiv e 
survev, a panoianiic and philosophic consideration, is requiied as a starting point for interest 
leading to collateral reading 


«A Histon of Medicine Fiom the Time of the Pharaohs to the End of the Eigliteenth 
r't.niiirv C G Cumston MD Lecturer on the Histon of Medicine In the Universitv 

Ionova with an introdneton cssaj bx P G Crook=liank MD Clotli Pp 
Plates Price 00 Vlfied X. ICnoof New York 
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Sucli a sur\t^ js tlio purpose of Dr Oumston’s book whieli la one of *1 number of 
^olumc^, some ^\rlttCIl some to be fompicted comprising as a whole n history of cirihsa 
tion, whoso purpose is to present a universal survey of the histon of mankind 

The nccossitj for such a book as Dr Cumston’s and the justification, if any were 
demanded, for the hbor time and scholarship expended upon its preparation is forcibly 
propounded in the introductory tssa\ b\ Dr Crookshank upon The delation of History and 
Philosophy to 3fci7icine 

Excellent ns is the history this essay is no less admmWe and if nothing else in the 
book yvero read, its purchase uould have been profitable 

Its opening paragraph is as follows 

"Wlulst t!ie auccossful nar the competent prietiec of Medicine — an Art winch includes 
that of Surgorj — may bo and often is compatible with ignorance of the History of Medicine 
ho is the best physician m the classical nnd fullest sense of the word who unites a mastery 
of hi8 Art to an intimate acquaintance with the great historical doctrines and the philosophies 
upon which they arc based * 

"With this as his thesis Dr Crookshank devtlops the tliought that all too often the 
modern practitioner is but ill equipped for intellcctinl expansion and in a sense anticipates 
yvlmt Cumston snjs in Ins introductory chapter that “the abuse of erudition certainlj need 
not be feared in medicine at the present time * 

Dr Cumston a booh tonsists of tiurtv one thiptcrs m whicli tlie history of medicine 
is survejed and recounted not ns a history of sucicssne or lelectcd indnuluaJs but ns an 
interlocking aorios of complementary personagts and events, eacii y\ith an influence not onlj 
on hi8 ovm time but on ours and on the evolution and development of medicine as a whole 

The style is clear and crisp, interesting and readable, and amply reflects the scholarly 
ability of the author, it continually reminds us of Littro s dictum “There is nothing in 
the most adrancel contcniponrv medicine yrhose embryo cannot bo found in the medicine 
of the past * 

There arc feyy uho will ryod this book witliout interest and none can reid it without 
profit It IS a book to bu\ not to borrow 

Tiie plates arc all of lustarkal interest and mainly from the author s collection There 
18 an excellent index 

In ty^pography and make up the book is an example of csccIJcnt craftsmanship 

Tho foreword quotes from Andrew Lang and with his yvords this comment can con 
elude “The little prcbont must not be allowed yyholly to elbow the great past out of view ’ 


The Treatment of Chronic Deafness* 

W HILE tins small book of eighty C»c pages has reached tho digmtj of publication by 
the Oxford University Press, the contents remind one of the instruction books furnished 
with various electrical treatment outfits The instructions for the use of the ‘ electro 
plionoide“ aro extremely minute 

Dr Zund Burguet, who designed the apparatus is not a medical man but a doctor of 
science and tho apparatus itself was deviBcd primarily to educate the deaf mute 

Dr Cathcart became interested m it through its effect on his own disability and rc 
counts the Jnstory of one hundred cases including nerve deafness, chronic otitis media 
otosclerosis etc, in all ages, OS per cent of whom yvere dcfiiuteh improved after treat 
ment “ 

Tho author forestalls Jus critics yyho yyill say that the method is unscientific bj remind 
ing them that all science is founded on empiricism and that certainly an) treatment that holds 
out hope in chronic deafness descry es a trial 


Tlif Treatment of Chronic Deafness b> 
Il> C^orKo c Cntlicut M \ MD Pp 0. 


the Elcctrophonoldc Method of Zund Burguet. 
Cloth Prlc XI Oxfi rd \ nl\tr U\ 
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THE JOUUNAE OV LAHORATOR-i AIsD CLINICAL AILDICINE 


The aiithoi states tint the mitochoiulrn, tun bodies found in tlie cells of all h\mg 
things, are thenisi-lres Innig oiganisms The picsencc of such iniciobial innders has been 
knouii, in mam instances, to giie use to new tissue iiid orgiiis The niitochondria, therefore, 
iiiai be the clue to uni aiding the peipleMiig iinsteii of the origin of species 

Two points of new are held in regard to the ii iture of these microscopic initochondnnl 
structures, and this cii cumstaiicc appeals to be responsible for the diiersiti of opinion as to 
the activities of these bodies The most commonli icccpted new holds that mitoehoiiflrn 
are cell organs derived fiom the cjtoplasm The other new, tint they are microorgamsnis 
‘ ‘ simbioticalli ’ ’ united to the cell, has attracted onli a few adherents and apparentli Ins 
been looked upon as a fantistic ind iinprobible tUcorj 

Duiing the past seien sears the author his iiucstigated the nature of mitochondria, 
and has armed at the unqualified eonnction that these bodies in the cell are bacterial iii 
nature It has been endent thit i luge number of biologists hue been skeptical of the 
results obt lined in these imestigitions, and it also appears that mam have been opposed 
to the fundamental conception that niitocliondria aic bacteria It is the chief ob3cet of this 
book to summarize the endeneo for the bactciial nntuic of mitochondria, and to present 
some of the endence that demonstrates the fundamental role plajed bi bacteria in the origin 
of species 

The book is interesting uid stimulating md eo\ers a wide range of biologic plicnoniem 
Obnouslv it would be most unusual if all the Inpotheses that arc advanced in the book should 
in the end pi ore to be collect But nei oi theless they mai sene as a splendid intellectual 
ferment to stimulate biologists, pathologists, and bacteriologists to further and more com 
prehensile researches Incidentallv the book senes to emphasize in a verj striking manner 
the great diiergeuce of present dm “anatomic research” from tint which was earned on in 
the aierage medical school of two oi three gcncritions igo 


A History of Mediane* 


H G MELLS, 111 the introduction to T)ic OuiUnc of JTiafory, comments upon the un 
^ satisf ictorj condition of the teaching of Inston as i piart of i general education due, 
111 pait, to the lack of ivailahle time for a generalized study, and in part to a narrow 
and partial approach to this subject Whether Wells has been successful m lus attempt to 
tre it histoii is a whole is ncithir hcic nor there foi present purposes IIis contention w the 
aboie pangi ipb, howeier, is difficult to dem in regard to histori in general and cannot bo 
disputed with regaid to medical Inston 

It IS a 111 itter for tlioiight, and cieii an occasion of surprise in these dais of scientific 
and even iiltrascieiitific medical education tint so little time is gnen to, and so little interest 
aroused in the historj of tins, one of the greatest of the professions It is surprising that 
only watliiii icn lecent jcirs liaio Chairs of Medical llistoij been established m a few of 
the largei schools, and it is to be deplored that so little, and sometimes, indeed, no place 
13 given to medical histori in the ciiincnlum of otliois To pariphrase Wells, some of this 
neglect is iindoubtedlj due to the difficiiltv of picsciitnig i satisfacton sunej of the subjee 
in a limited time, for it is imnifcsth impossible to consider medical historj as the Instorj 
of Hippoeiates, pins the Instorv of Galon, plus the histoij of Empedocles and so on, even 
though one had an influence upon the other and all upon the development of the medical ar 
111 general 

Eor the individual deeds or these worthies special texts should he consulted, but 
appreciate the compelling inteiest of the evolution of mcditine, a broad and comprehensive 
survev, a panoramic and philosophic consideration, is required as a startmg point for in nre 
leading to collateral reading 


»A Histqiv of Medicine Eiom the Time of the Pharaohs to the End of the 
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tiiL tult lus again chui^td md caiboii monoxidt miIIj mucli iccompanj in^ 
bfcnch has non poJJiifu] fho afniosphcrt nt the utUimo‘^t parts of the earth 
Indeed in inan\ of tiiost spots ulmt the si \ is still clcai and the air is 
pure the future Jiolds so/m piom/s< that bi and hi imn's filing piopensities 
in tlio form of fast mail d(lu(i\ oi of (ipjnieftt nd\ ertisciiients, oi perhaps 
in the ulmonitwn to lurd th< \/itms of ctifain political aspirants or the 
iatfst forms of Jiaii ustonjs mn\ still furthei i \tend flit influence of 
this deadh 

Clinicalh tin tasis ha\« bun rinided into acutt tlironic and relapsing 
And among the laffti an to bi loinid a \atiet\ of dt[a\ecl neurologic phe 
nomcna often ospecialJ\ chaiictMi^Ml b' central oi peiiplieral parahses, 
speech disturbances toss of ineinon <t< The peculiai mental disturbances, 
the in\ohenient of the Icnficuiai nndei itc in a uai remind one of the 
old time casts of sc\tre chronn b id poisoning 

Since the publication of ( (ande I (ninid s nork it has almost unnersalh 
been bclie'\td tint carbon nionoxuU icts in tlie bod\ soleh b\ forming a firm 
combination ■\Mfh tin Imno^lobin of tin ltd corpuscles This results in 
presenting the corpuscles from cniiMiio owgen to the tissues and conse 
quentb the aeutc sMiiptoms m /natlicnlh identical nith those of a slonh 
induced asplnxia uitb the exception of the color of the blood nlnch is bright 
red ns the result of carbon inonoxidi bemoglobin formation This Mew has 
not passed entireh unchaUeuged houc\er for ^ ahlen lluebiier Geppert 
Giacosa and others Jia\c fiom tinn to time pointed out certain features of 
the action of caibou monoxide nthei uheii pint oi uhen mixed with other 
substances as in illumiint]n„ gas etc uliich do not apjiarentla exaetlj com 
cide with results uhioh might be expected to be produced asplnxia pure 
and simple 

Haldane* (IS) bolie\ed long a^^o that he had demonstrated completelj 
that a mouse uhich uas placed m ptiie ox\gen under two atmospheres pres 
sure and uliose blood would therefoK absorb sufficient oxygen to render the 
animal independent of the sptcific itspiiator\ action of the hemoglobin 
could be treated with am amount of carbon monoxide without being poisoned 
thereby 

KecentU, howc\ei, new giound lias been hioken in this field Warburg 
has found that when the pioportioii of CO to O in a gas mixture was raised 
to about 5 the 0 consumption of leasts and a coccus was diminished He 
also shou ed that stioug h^hf jjeufiaJj7ed the effect of C 0 He concluded that 
CO combined with a cnUihf'if ni the cells with which 0 must combine befoie 
it can oxidize otliei substances and that tins cataUst was probabH an iron 
compound analOp^ons to hemoglobin As the amount of CO needed to cause 
a gneu drop in the 0 consumption was roUphl^ proportional to the partial 
pressiue of the 0^, the m 3 log\ with hemoglobin could be earned stiU furthei 
And in line with this suggestion Haldane^' (J B S ) has extended this work 
and added new e\idcnce to that already accumulated Haldane has worked 
With wax moths (Galleiia meUonella) with tlie seeds of cress (Lcpidium 
satnum), and with nts thus extending the obser\atioiis to a mammalian fonu 
and tUeieb\ m\olMug the action of CO m the piesence of hemoglobin 
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Haldane subjected these animals to vaijang peicentages and piessures ot 
CO and 0, The actions of the moths under very low but progressively in- 
creasing peicentages of oxygen weie compared ^Ylth their movements with 
addition of CO under similar conditions The geiniination (splitting) of the 
seeds were similarly studied The lats iveie placed in an aii-tight chamber 
and subjected to piessiiies of one oi moie atmosplieies of eitliei pure oxygen 
or of oxygen and carbon monoxide together When a lat was placed in three 
atmospheres of oxygen and one of caibon monoxide, its behavior was almost 
normal, but in some cases the movements of the hind limbs weie rathei 
clumsy In two atmospheres of Oo and one oi one-half an atmosphere of CO, 
movement was difScult, but thei e was little increase ot breathing and no con- 
vulsions It was shoAvn by J S Haldane'* (1912) that at three atmospheres of 
0„ and one of CO the lat’s hemoglobin was about 98 3 pei cent saturated wuth 
CO, the lemaining 17 pei cent being a very inefficient carriei of 0 ^ Since 
a single atmosphere of CO is sufficient to nullify practically all the hemoglobin, 
the effects of anj”^ fuither addition of that gas can onl-y be on the tissues, since 
the addition of a physiologically ineit gas, such as N^, is without effect The 
rats used in these latest experim'ents (J B S Haldane) show'ed very different 
susceptibilities to high piessures of CO, all from the same cylinder Thus 
while Eat H died on exposuie to 3 atmospheres of 0- and 2 of CO, and Eat 
F in 2 of O 2 and 2 of CO, Eat B appealed piaetically normal after four 
minutes in this mixture, though it died on raising the CO piessuie to 3 
atmosplieies And Eat D appeared little affected by four minutes exposure 
to 2 atmospheres of Oo and 3 of CO, though it was killed by an additional 
atmosphere of CO Haldane suggests that these differ ences may be due to 
different relative affinities of the catalyst for CO and O 2 , but that it seems 
equallj plausible to trace them to differences in the cerebral vasoconstriction 
caused by 0, (Tinel, 1927) ’’’ No definite evidence was obtained that poison- 
ing by CO at high piessiue can be relieved by high piessures of Oo, but at- 
tempts to pi ore this w'eie leiideied difficult by the fact that convulsions 
due to acute Oo poisoning set in at about 7 atmospheres pressure of Oo It 
was, however, clear that GO has a poisonous action on lats apart flora its 
combination wntli hemoglobin It is very unlikely that the catalyst, or sub 
stance sensitive to CO, is a mere earner of molecular oxygen like hemoglobin 
The natuie of the catalyst is, of course, unknown, though it may w^ell be 
an iron-porphyiin derivative Oxygen activated by the catalyst in question 
may be required foi the oxidation of a laiiety of substances As such 
catalysts have now been found m bacteria, yeasts, higher plants, insects and 
mammals, they are presumably present in the majority, if not all, aerobic 
organisms 

Haldane also bungs out one other point of interest and that is that all 
his samples of CO had a definite smell, generally compared to that of garlic 
or tar, and this was not changed bj tlioiough purification It is therefore 
likely that odor is a physiologic property of CO It is only observed m 
fairly high concentrations, which may of course, be smelled with safety 
provided the operation is not repeated too often at short intervals But 
the chief conclusion to be diawn fiom Haldane’s wmik is that rats living on 
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oxygen dJssolM.d El tiieir blood m the picscuce of suflicieut CO to combine 
intli almost all their hemoglobin are killed bj the addition of more CO, 
■nliicli must aftect some substance (a catalist) in their tissues 
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Oskai Minkowski 

T he thiiUentb ot Jamian Ibdb mil inaik the seientietli annueisaij of 
the birth of Osl ai Mini oiisl i, and lie desne to t dve the oppoitunity to 
place on lecoid onr high icgird toi the toiitnbutioiis of this „ieat master in 
medical lesearch AVe beg to offei him our eongratidations and our good 
lushes foi a happy retiieroent 

Mini on ski lanks as one of the leadeis m the investigation of the piob 
lems of metabolism bj evperiiuenta) methods and his paper on pancreatic 
diabetes published in 1893 (Aich f E\per Path u PharmaLol, 1893 xxii 
167) IS justli considered bj those iiho me familial irith it to be an example 
of ivbat such papeis sliould be 

Bom in Jfoino in West Kussia Miiikouski moved to JTonigsberg iiJien 
ho lias thirteen leiis of sge Jleie he studied medicine and after reeciiing 
the M D degree, he became attached to the dime at Naunjn ivho was then at 
Koiiigsbeig Sliortl} afterward Naunvn moved to Strasbourg and Mm 
kowski leoompanied him being gieatli interested in the chemieal and expen 
mental investigation of disease Naunvn established in Strasbourg a labora 
ton of expel imental iiicdicine in connection with Ins clinic tins being the 
forerunner of the numerous laboratories of this tv^pe now to be found both in 
Europe and in this coiintiv Healiziiig the importance of a thorough know! 
edge of Organic cliemistiv for icsearch in this field Minkowski also worl ed 
in the phaimacologic laboratorv of Schmiedebeig About this time the idea 
of acidosis was forming itself in the minds of men mainly through the worl 
of Walther and Stadelraan and Minkowski discovered that in diabetes such 
a condition was caused bv the presence of oxybutv ric acid in the urine 
Minkowski w as greatlv^ interested in these discov eries and it was about tins 
time, 1889 that ron Mehring who was professor of State medicine in the 
Universitj a former disciple of Preiichs and the discoverer of phlorizin dm 
betes, consulted him with regaid to the possibility that a fat which he called 
Iipnnin might be absoibcd from the intestine without being digested To test 
this possibilitv Minkowsl i proposed feeding the fat to animals (dogs) from 
which the pancreas had been removed In an animal in which this was done. 
It was noticed that the dog was passing urine with great frequency This 
suggested the possibilitv that diabetes might he present winch vvas soon 
confirmed by obtaining a positive test for sugar in some of the urine which 
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lidd been voided oil the flooi The significance ot this discoceij ■was ini 
mediatelj giasped b-s the two in\estigatois, and foi the next feM yeais 
Minkoie sla deA'Oted liimself to a thoiongh im estigatiou ot panel eatie diabetes, 
hiialh iJublishing ]iis lesnlts m the iiapci aboAe lefeiied to 

iSiiice the publication ot that jiapti IMinhouski lias at eaiious times con 
tiibuted fuithei tacts Mith icgaid to cvpninuntal diabetes, and indeed has 
so coinpleteh coieicd the field that little has been lett foi otlieis to add 
Among othei things he established the sigiiificance ot the D N latio and ot 
the almost complete lecoieii in the cxcicta ot ingested sugai He also shoiied 
that the diabetes ivas not due to the absence ot the digestnm secietion of the 
panel eas, since it did not oecui iiheii a giaft iias lett in the abdominal nail 
attei lemoA'al of the mam gland and he suggesteel that the absence of some 
secietion noimallv pioeluceel b\ the paiicieas might be the lesponsible cause 
failing at fust, honcici to aceejit the hypothesis oi Laguessc that this iii- 
teinal secietion nas ]iiodue(d in the isles of Langeihans lie tiled the effect 
of admmistei ing extiacts of paiieieas to diabetic clogs, and although this pait 
ot Ills noik lias not eioniieel with succi>ss, his discoieiv of pancieatic clia 
betes must be legaided as an absoluteh essential ste'p leading to the elemon- 
stiation and isolation of insulin 

Besides noiking in the field of diabetes Minkowski has contiibuticl main 
otliei impoitant tacts in animal metabolism, toi example, the oiigiii of line 
acid It was in connection with this woik that he tliscoviiecl that the Inei 
could be lemoied tioin geese without inteifeiiiig with the euculation, on 
account ot the natuial anastomosis between the poital leiii and the vena ea\a 
wdiich exists in these animals Aftei lemoial of the livei he tound that 
uric acid became leplaced in the uime be uiea and ammonium lactate 

It IS of inteiest to note that a bi othei ot IVIiiikowski Ileimann, was one 
of the foiemost iiiatheinaticians of his dai being one of the teacheis of Ein- 
stein and eoiitiibutiiig iiist piioi to his piematuie death, a most impoitant 
coiitiibution to Einstein’s tlieon — J J li M 
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TNTESriNAL tubeiculoiis mill be a piimaij couditioii m cbildten It oc 
■L casioiiallj happens that mtesfinal maiiifestatious make theinsches known 
in adults bofoio the puliiioii iri tuberculous iiilection is lecognized Whether 
such manifestations icpioscnt piimarj intestinal tubciculosis or are merelj 
tiff result of tuhcioulotOAic influences is still a matUi to be proved As a 
rule intestinal tuberculosis in the adult is a sscondan manifestation of far 
idianced actno tuberculous infection ot the pnlmonan tissue The condi 
tion IS of frequent ocouircnce In far ndianced actne cases it inaj be pies 
eat 111 fiom 70 to 80 pii cent In moderateli adianccd actne cases it mac 
be picscnt in from 14 to 16 pci emt iihilc in the eailv eases it may exist in 
from 5 to 8 pei cent 

It is assumed that intestinal tubeiciilosis is the lesult of the successful 
deposit and multiplication of the tubeicle bacillus ciithm the inteatinal wall 
The oro'anisiii is CTiiied to this place fi om an existing focus either bj means 
of the Irniphatics oi the blood vessels oi peihaps, most often through the 
ahmentarv canal bj means of swallowed sputum In children food contain 
ing tubeicle bacilli niaj also bo icspoiisible Why is it that intestinal tuber 
culosis IS more fiequeut with the far adcanced aetice patient than it is with 
the far adianccd inactiie patient or in moderately adianced actne eases’ 
Tendeloo' is of the opinion that the numbci of bacilli introduced into the ali 
mentarj canal is a faotoi in the possible creation of intestinal lesions lie 
believes that tuberculous tissue changes appear only when the ‘ poisonous 
potenej ” of the organisms has reached a given optimum, as a result of which 
the tissue becomes susceptible and such changes lesult This assumption 

, ’Real boforo the Sisth Annual Conienllon of the linPrlcan Societj of Clinical Patb 
oloews In Tnshlneton D C Mnj 13 H ontl It IS 
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does not fullj^ explain the question raised If we consider that a sputum 
containing but two or three organisms per microscopic field will deliver 
many thousands of tuheicle bacilli per cc, we realize that many millions of 
organisms will pass ovei the mtestinal mucosa during the twenty-four hours 
of the daj We also realize that introduction into the alimentary canal of 
such organisms will not be limited to a single day, but to the passing of such 
sputum ovei the mucosa for manj”^ months without the existence of intestinal 
lesions Tendeloo defines “poisonous potency’’ as Virulence multiplied by 
number of bacilli This formula, howevei, is insufficient to explain success- 
fully the cause of tubeiculous extension in othei parts of the body from the 
primary focus 

As has been mentioned, a constant supply of material iich in tubercle 
bacilli fails for a time to produce lesions in cases of model ately advanced 
active tuberculosis It is difficult to believe that such patients fail to swal- 
loAv some of then sputum during the course of the disease Still many of 
these patients offer not the slightest evidence of intestinal infection In 
fact, upon postmortem examination a certain number of fai advanced cases 
show no gross tuberculous lesions in the intestines Whether the intestinal 
wall in these cases is free from tuheicle bacilli cannot be stated, for it may 
be that in spite of the absence of gross lesions some bacilli may have passed 
the mucosa, and that the failure to find such organisms upon histologic exam- 
ination may be due to the scarcity of the bacilli and to the probability that a 
part was examined in ivhieh no organisms had been deposited 

It IS not denied that ingestion of tubercle bacilli gives rise to mtestinal 
tuberculosis, m fact, a wide literatuie tends to confiim this (for literature 
see Baumgarten, Bolingei, Coinett, McFadden, Kovacs, Eabinovich) ^ The 
conclusions drawn by the vaiious wiiteis are that the susceptibility is greater 
in younger animals, that in a number of cases tuberculous infection macro 
scopically confined itself merely to the mesentenc glands, that it was possi- 
ble to find tubercle bacilli in the blood, lungs, livei, and mesentenc glands of 
the animal from seven to twenty-two hours after then having been fed with 
the orgamsms, and that the lymph follicles of the intestines are very prone 
to be damaged by the tuheicle bacilb 

Tendeloo thinks that certain factois aie responsible foi the favorable 
deposit of the organisms in the intestines These factois are as foUows An 
empty stomach oi empty intestine will allow the passing through the mucosa 
of the bacillus ivith greater readiness than an alimentary canal which is not 
empty Certain types of vehicles may serve the tubercle bacillus, as for in- 
stance milk, which carries the organisms and allows their deposition upon the 
intestines with great readiness 

I do not believe that the causes mentioned explain successfully why in- 
fection occuis ivith some patients and not with others Prom our clinical 
observations and autopsy material examined, we learned that most of the 
patients have had some functional disturbances It may be assumed that 
changes of such type predispose to successful tuberculous invasion which 
would not occui in a peifectlv normal structure Patients vho have a 
chronic gastiitis, who show atrophy in some parts of the mucosa of the small 
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intestine, or patients uitli o\tensj\e oi localucd stasis m the small intes 
tine and such Mho ha^e coraphmed of meteonsm as a result of the stasis 
uie bj far inoie hkelj to be the victims of this condition The circulatory 
disturbance ivhich gnes rise to stasis results ultimateh m meteonsin, which 
again leads to increased stasis This mcious circle prepaies the intestine foi 
the reception and the development of the organism These changes aie per 
haps the result of tubeiculotosic influences uhich gradually alter the uoinial 
function of the cells and arc responsible foi the complaints of the patient 
There are strains of tubercle bacilli winch are able to pioduce tuberculo 
toxic pioduets in greatei quantib than do otheis The indi-vidiial cells of 
the tissues possess biochcraie substances, most likely belonging to a class of 
fatty alcohols, which ser^c to piotect against toxic influences In time, how 
ever, the cells gradiialh become deprived of such piotection The sugar con 
tent of the cell is also reduced and an opportunih is gi\en to the organism 
to Jn^adc this exhausted poition of the tissues 

I belle^e ihat the degree of vtiulcnce of the oiganism lies tn ike extent of 
its nl)ihig to exhaust 'biochemtc matcuals fiom the cell, xvtihoui which mateual, 
the ceUula) metahohsm is impancd the function to neuiiaU^e toxic siihstances 
ts iteahcncdy and the icproducing ahxliiij of the cell is diminished Ihe optimum 
expression of such virulence allows successful inaasion ^lani organisms 
possessing but a small amount of such airulence will gne rise to little or no 
nctnity unless they are numeucallj mcrensed to that extent where the nec 
cssan quantity of toxic substance has accumulated to inactnate cellular 
function On the other hand, a compaiati'veh few organisms may possess 
the ability of producing cxtensi\e tuberculotoxie substances 

Certain types of cells haae a great abilit\ to maintain then biochemic 
contents, others are less able to withstand outside attacks It is quite well 
known that one of the easiest damaged tissues is the epithelium, which lines 
mucous sin faces That such epithelium is damaged m the intestines before 
successful invasion occurs is assumed Of course no epithelial destruction is 
necessary when the bacilli are distributed by either lymph or blood stream 
Tliat tile blood stream is, at least in certain cases responsible for the occui 
rence of lesions in the intestines has been shown where general hematogenous 
dissemination ga\e use to the presence of miliniy tubercles in the intestines 
Such mihar\ dissemination in the intestines has occurred in 4 3 per cent of 
our cases That the blood stream does carry organisms has been shown re 
peatedh and the probabilitv is that organisms carried bi the blood stream 
at one time oi another will be deposited and lead to consequent tissue 
changes 

The hiuph stuim also eanies organisms The specimen is an example 
of a condition which is met with fairly often It occuried in 8 pei cent of 
our cases The specimen shows tubercles which according to AfacCaUum are 
aetualh formed m the I’lmpli channels m a manner to block the lumen The 
Innphatics become conspicuous and as a result of distention by clear fluid 
or opaque chile, the beaded anangement is formed the obstruction occur 
ring at intenals It is assumed that these lesions represent the path over 
which the organisms traveled before thei reached the raeseiitenc Innph nod 
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ule winch IS the seat of the secondaiy tubeiculous deposit Whethei the 
same appeal ance of the I'^mphatics is evei the lesult of the extension by 
letiograde piocess fiom the lymph nodule to the intestine is not Iqiown, al 
though opmions exist that the upstieam course of the tubercle bacilli is a 
possibility Kaufmann- states that “tuberculous infection of the intestme 
may be the lesult of extension in a letiogiade manner fiom the mesenteric 
glands to the intestinal wall B Edens deseiibes and the authoi (Baufmann) 
had also seen it ” 

Onee successfully deposited in the intestinal nail, the oigamsm aftei 
multiplication will soon, as a lesult of its activity, show gioss evidence of 
its existence Peihaps the eailiest Ausible manifestation is a papillaiy eleva- 
tion OAei the mucosa, conspicuous moie b}’^ its pallor than by its size and 
elevation This lesion is fiom one to one and one-half mm m diametei, ele 
Aated, domed, having a bioad base and with no depression in its dome at 
this stage Soon the dome flattens out, and the lesion becomes circular oi 
oval in outline, and theie ma^ be a faint suggestion of a cential dimple 
which in time becomes definitely visible The formeily pale lesion is now of 
daik or leddish-broun coloi, although a fine pale line may still be noticeable 
at the junction of its base with the mucosa As a lule, other similai lesions 
have developed duiing the same peiiod The lesions have a tendency to 
coalesce, and the approximated walls will by and bv disappear The mannei 
of fusion of these lesions mil act to a gieat extent in deciding whether the 
resulting ulcer will take a course along the intestinal folds or acioss them 
The most fiequent ulcer met with is the one encii cling the mucosa of the 
intestme The longitudinal was piesent in 3 pei cent of our cases The 
irregulaiity ui the distribution of the small lesions will, after fusion, cause 
to a certam extent, the lace-like outline seen in the laigei ulcer, although 
progressive neciosis beneath the elevated margin is also responsible for the 
iiiegularity of the maigmal outline The dimple which appears upon the 
“anatomically, piimary tuberculous intestinal ulcei ” is fiist minute It may 
be punctiform oi longitudinal Latei it becomes geutlj'^ ciater-like, and still 
latei it becomes lathei flat bottomed with manj small tubeicules imbedded 
in the flooi which is often thickened and upon vhich the tubercles aie fie- 
quently visible, giving use to a granular appearance The floor may be of 
light gieyish coloi , it may be inteispersed bj" many ivoiy-colored, circum- 
scribed, small tubercles, it may be covered by organized exudate diphthei- 
itic ulcer, 01 it may possess a blackish discoloration of either small or consid- 
erable extent The discolored area may be diy, crusty, oi soft and fragile 
It IS this type of ulcer that perforates The greyish ulcer has the tendency to 
heal, and although it may often happen that the ulcer is deep, the thickness 
and firmness of its fiooi may be considerable 

I am not at this time going into details of the healmg process of the 
mtestmal ulcer It has frequentlj been shown that these ulcers have a ten- 
dency to heal, and it may be assumed that eeitam far advanced tuberculous 
patients with no activity possess healed intestinal tuberculous lesions We 
have found such upon postmortem exammation 
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TJic mucosa sunouudm^ the ulcer maj oi maj uot be injected and maj 
01 inaj not shou cMdencc of indaiuoiatiou When inflamed it inaj be bright 
led 01 cjniiotic It ma\ be edematous and of \ehct} thickness It ma\ 
shon points of breeding I he intestinal nail maj be flnu elastic, oi soft and 
collapsed Tlic stious suifacc inaj be of normal coloi or pale grey, grej, 
slaty gre\ oi almost blacl It may be mottled bj the trarersiug vessels 
in which stasis exists The organ mac be glistening but usuallj is lusterless 
The location of the ulcer if it be of some siec, is lecognizable upon external 
inspection of the intestine There mac be gentU bulging or thickening or 
letnction Tiieic is iisiialh localized peritonitis o\ei it The serous surface 
has a ssndpipeied appiaranee Ihe degree of stasis sround the ulcer canes 
The lecogmtion of small lesions is usually impossible upon inspection of 
the yall of the intestine, unless this nail is cti\ thm and distended We 
c\ere nc\ci able to iceoginzo small lesions from the outside It is important 
to bcai this m mmd Surgie d leinocal ot nletiakd lesions mav pioraise a 
ccitam amount of benefit to the patmnt tsppciilh nhen thieatened with a 
stenosis, but the leiuocal of such iisible ulcers dots not msuie the iemo%ai 
of otliei ulceis near bi too small to be seen Wt have seen it necropsj 
ulcers in the cecum and snnll intestine nhich neie Msible upon external 
inspection of the intestines riiei neie of the kind tlmt eien the best sm 
gical judgment md the most consinatne opinion uonld faiorabli consider 
operatnc inteifciencc uith the hopt* of then complete cndicUion Upon 
inspecting the open intestine houciti it was found tint numerous small 
lesions existed as fir up is the jejunum 

Microscopic examination of tin* eailj ksion shous the loss or partial 
loss of epithelnl cells of the inueosi There ma\ be debus still co\eung the 
subepithelial tissue The limph follicles shou cMdcncc of infection the 
tubercles ire found in tlie submucosn and cliicfli composed of epithelioid 
cells Giant cells aie occasionalh found ni the inou idiunced lesions, but 
most frequent]^ lie not present d«iin„ the caih stigt In the more ad 
\anced tuberculous ulcer, neciosis, sometimes cAbeation aggregation of round 
celled infiltration oi topical tubcielos might be found The round celled in 
filtntiou IS usualh m the submucosa uhile the tubeicles mi\ be eithei in 
the subraueosi, mucosa oi uiusculii labels Kound celled infiltration is often 
marked beneath the epithelium It is aho found in the serosa while tuber 
cles might be found sometimes in the subscrosa When stimed for tubercle 
bacilli, the oiganisms uill be found not merely in the tipical tubercle but 
also 111 the cluster of aggiog'itcd round cells These clusters of round cells 
are fiequeutly placed ilong&ide a focus of eiilj neciosts Ihe blood ^esstls 
aie frequenth engorged and dilated Round celled uifiltiation mnj oi mai 
not be geneializcd Tlie loss of tissue in the mucosi submucosn ind muscu 
Ians depends upon the depth of the ulcer Slnllou ulctrs will shou no loss 
of the muscle tissue although sometimes the intestinal yall is itrojilued to 
the extent that e\en shallow ulcers will piss the muscle laieis ind reach 
the subserosa At othei times the floor of the ulcer uill be so studded bv 
mdiMdual tubercles that it mil gne use to considerable thickening of that 
floor In the healing ulcer fibrosis is a piominent feature 
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Polypoid piolongation of tlie mucosa of the cecum and also m the colon 
IS seen fairly often We have seen it in 8 per cent of our eases upon 
necropsy Sometimes only a few pale lookmg prolongations may be seen 
At othei times, howevei, the prolongations become diftused, especially in the 
cecum where their dense arrangement and considerable length cause almost 
complete obliteiation of the cecal lumen in some cases The mucosa has a 
f’hfiSgy appearance The intestmal ivall is thickened, firm, and iigid A type 
of hyperplasia is seen chiefly in the colon, but also in the cecum In this, 
the mucosa is of more oi less velvety type The organ is thickened through- 
out The mucous membrane is granular and dense, yet soft and recoiling 
The intestmal wall is comparatively inelastic It is this kind of colon which 
IS often markedly clean and free from fecal material, although the rectal 
ampulla as well as the small intestine is filled with stool, which at times is 
quite bloody Because of the lessened absorbing surface and the probable 
hvpermotibty, the stool is not propeily formed This tjpe of intestine will 
show microscopically many tubeicles m the various stiuctuies Ulcerative 
colitis, as a result of tuberculous infection, is also found, and tuberculous 
ulceration of the rectum is not unusual A ver3’' frequent lesion is the tuber- 
culous fistula in ano 

Colitis 01 ulcerative colitis, due to othei causes than tuberculous infec- 
tion may be present in the colon of the patient having pulmonary tuberculosis 

Perforation is a comparatively lare occurrence, considering the frequency 
with which ulceration of the intestines takes place We had only three cases 

I have brieflv given the pathologic picture of intestinal tuberculosis, with 
the intent to discuss a few points that may be of interest to the clinical 
pathologist who is called upon at times to assist in confirming the diagnosis 
of intestinal tuberculosis The examination of a stool is usually lequested 
in Older to tiv to detect tubercle bacilli in it Should such bacillus be found 
111 a stool, its detection does not necessarily mean the existence of intestinal 
tuberculosis It is a fact that the swallowing of the sputum containing 
tubercle bacilli is responsible much oftener than mtestinal tuberculosis for 
the findmg of the organisms in the stool My purpose in describing the 
lesion both grossly and microscopically was to show that the debris which 
origmates in a tuberculous ulcer of the intestine is of comparatively small 
amount, and this detritus contains eithei a very few tubeicle bacilli or none 
at aU The examination of stools for tubercle bacilli, therefore, is not of 
great importance when the patient’s sputum contains tubeicle bacilli The 
stool examination maj^ offer some mformation, and it is of advantage to the 
clmical pathologist to be acquainted with the types of stool passed by the 
tuberculous patient 

NothnageP called attention to the fact that tuberculous lesions in the 
small intestme may be responsible for constipation, and lesions in the colon 
for the diarrhea sometimes complained of by the patient This is also the 
opmion of Aicliibald^ In my experience, which coincides with A Schmidff 
and Tendeloo,’ diarrhea of the tuberculous patient may be due to intestinal 
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tuberculosis, Oie site of the ksion bein' eitliei in tin, small oi in the large 
intestine i;\tensne infliinniatoij processes of the small intestine in addi 
tion to the e'tistmg ulceration ivill giae use to an increased secretion, thus — 
diairhea On the other hand, citciisive changes upon the surface of the 
colon Trill also result in diarrhea like stools (soft — not formed) because of 
the lessened absoiptiae abilits of the colon Again, constipation is a fre 
quent associate of intestinal tuberculosis and the lesion maj be in the small 
intestine, or at times ni the cecum m colon When present in the colon the 
lesions are comparitn eh limited in their extent although individual lesions 
maj be of considerable siae Ulcerations uhcthei present in small or large 
intestines, where not accompanied bj extensive inflammation will not be re 
sponsible for the production of excessive secretion m the small intestine oi 
groatlj lessened absorption m the large intestine On the contrarj, vrith 
a lessened output of secretion m the smalt intestine and with slow passage 
of stools ovei a spastic colon absorption of water will be more extensive 
The stools will be drier than usual m fact, scjbalous masses may be found 
in the cceal pouch Such masses when examined for occult blood will gener 
alh giv e a negativ o reaction nor docs tlie appearance of such stools suggest 
the presence of blood There is however one kind of stool which does 
suggest the presence of blood It is the one which is of oil emulsion like 
thickness and of similar viseositv and of s!at> grej color It has the ap 
pcaianee of a thicl fluid into which black gun powder was stirred The 
test for blood will be positive to a verv marked degree Such stools maj 
be present also in nontuborculous acute enteritis (specimen Gieen) The 
history of the patient and the fact that he has tuberculosis of a far advanced 
degree, with considerable activity suggests the possible diagnosis of in 
festinal tuberculosis On the other hand light brown or sometimes alcolioho, 
smooth pasty viscous stool which, although light in color in fact some 
times of golden vellow color often contains blood that is detectable by the 
usual methods, is considerable evidence in favor of the possible presence of 
intestinal tuberculous lesions The cow dung like soft musbv, greenish dark 
stool which contains considerable admixture of gas is the product of fer 
mentation rather than a sequel of intestinal tuberculosis Fermentation is 
the result of either lessened hydrochloric acid in the gastric juice or lessened 
cnterolcinase in the enteric yuicc The zymogen is not activated and tryptic 
digestion is lessened with resulting fermentation Coprostasis, associated with 
fei mentation, will give rise to the complaint of alternating diarrhea and 
constipation 

Hypochloihydna is a fairly frequent condition, but is not evidence of in 
testinal tuberculosis Blood counts, complement fixation tests or other blood 
tests are of but little assistance in diagnosing tuberculous ulceration of the 
alimentary tract In tuberculous anal fistula it is possible to make a diag 
nosis Scrapings of the fistulous tract, when stained with carbolfuchsm, 
Will show the presence of tubercle bacilli in about 35 per cent of all esses 
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SUMMARY 

1 Intestinal tuberculosis is a iiequent oecuiience It is usually second- 
aiy to a fai advanced, active tubeiculous infection of the pulinonaiy tissues 

2 Ulceration appears only aftei certain changes in the cells, which, as 
a lesult of pait oi complete devitalization, allow successful deposit and mul- 
tiplication of the tubeicle bacillus 

3 Eaily lesions may not be lespousible for cluneal manifestations, as 
complained of by the patient In fact, such complaints may not be associ- 
ated with intestinal tubeiculosis, or theie may be no complaints whatsoe\ei 
at the time the lesions make then appeal anee 

4 The eaily dj^speptic manifestations do not lepiesent the sjmptoms of 
intestinal tuberculosis It is during the stage of spasticitj and peritoneal 
irritation that symptoms arise lesultmg fiom tubeiculous intestinal infection 

5 The ulceis aie fiist small and ciieulai , latei thej aie laige and of ir- 
regular outline Thej^ maj follow the couise of the mucous fold and form 
the encii cling ulcei Thej may tiaveise a number of folds and then lepiesent 
the longitudinal ulcer 

6 Perforation is not fiequent as theie is a tendency ton aids thickening 
of the flooi of the ulcer 

7 In the cecum and colon theie ma-y be eithei individual lesions oi ex- 
tensive diffuse tubeiculosis, \vith thickening of the entiie wall of these organs 

8 Bleeding oecuis at some time during the couise of ulcei ation 

9 Diarihea, due to tubeiculosis, is not always a result of lesions in the 
colon, neithei is constipation alna-ys a result of ulceiation in the small in- 
testine 

10 The finding of tubeicle bacilli in the stool laiely, if ever, confiims 
the existence of intestinal tubeiculosis 

11 The gross charactei of the stool should be studied when intestmal 
tuberculosis is suspected The nonfeimentative pasty, alcoholic, msOous stool, 
especially the one containing occult blood, should be looked upon mth sus 
picioii, as it may point towards tuberculous intestinal infection The findmgs 
must agree with the clinical findings and the patient’s histori of active tiibei- 
culosis 

12 Theie is no known clinical laboiatoij' test by means of which a diag- 
nosis of intestmal tubeiculosis can be made 
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BRAIN STRUCTURE AND BLOOD CHANGES AFTER TREATMENT 
IN GENERAL PARALYSIS* 


B\ A M Saunders, MD Dunning 111 


T he treatment of geneial paraljsis b> inoculation with Plasmodium 
malariae, biouglit before the medical world thiougli "von Jaiircgg, has 
aroused \vido interest and is one of the most outstanding ichie\enieuts m the 
treatment of disease m icccnt jears 

Since the malaria treatment has been instituted in tlie Illinois state hos 
pitals, a marked change in the appearance of the w ards foi paretics has taken 
place Foimerlj a case of general paralysis meant a bedridden foul smelling 
uutidj patient rcquning eompleU cue ioi fiom thuo to hie \ears oi until 
he died With the exception ot a few all of those tieated patients aic able to 
be out of bed and can take care of then peisonal needs Man> of them assist 
with the work on the waid and some of them go out during the daj to woil 
in the industrial departments Qmte \ laige numbei cm go home and re 
turn to their former occupations 

It has been said that with tin inahiial treatment the paietics make a 
“good social adjustment but no changes m the brim pathologj in the 
blood, and in the spinal fluid ha%e been found Duiing the last jear, 
this has been found to be incoircct Strausslei and Koskinas m their 
studi of thirty eight brains of patients with geneial par'il\sis who Ind been 
treated ivith maKua ha\c found onlj a \eij mild degiee of mflammition 
It is their belief that the characteristic diffuse mflaniination of a t\ pical paietic 
brain changes to a more localized gummatous tipe resembling ceiebiospmal 
lues Geretmann finds that mental improvement m those cases couesponds with 
changes m the brain Isicole and Steel haie often obtained negatne scro 
logic results on blood and spinal fluids ni patients treated with Plasmodium 
malariae but were unable to proac ana relationship between the serologic 
findings and the mental and physical improvement Some patients with 
good mental and phjsical results still had a positive Yassermami aud Lange 
test, while others with onh fan mental and phvsicii changes had a negative 
Wassermann on both blood and spinal flunl Tins observation has been 
substantiated at our Psychopathic Institute Dr G B Ilassin, at our Insti 
tute, has found a regression of inflammation after treatment with the malarial 
organism and tryparsamide In no case was a regenciatiou of tlie parenchyma 
found, but the changes in the meninges and especmllv in the perivascular cell 
mflltration, have been very striking The maiked decrease or even absence, 
of plasma cells, which in untreated cases crowd the lumen of the ceiebral 
capillaries, has been most interesting The plasma cells weie repheed bv 
ly mphocy tes of the small cell type 

. Rend before the Stith Anmial Comentlon of the Vmorfenn Socletj of Clinical Patliolo 
slats Wnshlnirton D C Mnj 13 14 and If 

Prom the Illinois Stale Psjchopathlc Institute 
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ARNETH COUNT 

I Before anUparetic treatment B three months after malaria treatment 
G one j ear after malaria treatment 



123456 12 

Case 1 — ^Mental and phj slcal 

ill. . Jl 

3450 123450 

Impi ox ement good no serologic change 

ll- - llli-* 

123450 123450 123456 

Case 2 — ^Mental and physical Improxement good moderate serologic Improve- 
ment 

IlL*^ lilL^ Jill*. 

12345G 12 

Mental impro\ ement poor 

llljL-^ j1 

3 4 5 0 1 2 

phj slcal fair no serologic cl 

ILl. ll. 

3 4 5 6 

lan&e 

II. 


123450 123456 123450 


Phjsical and mental improxement fair serologic findings negathe 


lllllji- lllll lllil- 

123456 123456 123456 

This patient has been plijsicalli mentalU and serologicallj normal for eighteen 
months after treatment 

pjg 1 Column 1 indicates relative number of neutrophlles xvith one nucleus 

Column 2 neutrophlles with two nuclei 
Column 3 neutrophlles with three nuclei 
Column 4 neutrophlles with four nuclei 
Column 5 neutrophlles ixith five nuclei 
Column 0 eoslnophlles 
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Following the obscr\'itiou of clianges m the tjpe of cells m the brain 
we reasoned that it might be luteicstino to see if theie ^\as a definite change 
in cells in the blood also and ue h'l've made itgulai examinations of blood 
smears from patients 111111 gcneial paraljsis, befoie am treatment Mas gnen, 
three months aftei nialaii'i treatment, and again one leai aftei the treat 
inent We haie found the iclatiic number of small l3iuphocites leij van 
able and piobablj influenced bj the malaiial oiganism but we failed to find 
anj relationship in the number of small hmphocjtes to the plnsical and 
mental reaction to tieatmcnt Theie also Mas no lelationship demonstrable 
in the number of eosmophilcs to the condition of the patient The Arneth 
count, howcier, Melded leo definite and constant lesults in mei one hun 
dred and tnenti cases showing a shifting to tlie light after malarial treat 
ment, usualh reachin^ its mavimum within twehe months In mam cases 
the marked shift to the left found in untieatcd cases of gcneial parahsis had 
been corrected to such an extent as to gne a near!} normal Arneth count 
The following chnits (Fig 1 ) irill illustrate onli a few but quite character 
istic and constant elnnges in the Arneth count befoic mahna treatment 
and at definite intenals afterwaid coiering a period of one lear This 
shift to the right in the Arneth index was found m oier 80 per cent of 1 
total numbei of one hundicd and twonU cases 1 caching its maximum after 
from six to twehe months after the intiaienous introduction of plnsmodiiim 
imZanac 

DISCUSSION 

Dr G S Kramer — I mereh want to nak Dr Saunders )) 0 ^^ man) chills a patient must 
have before antimalanal treatment is instituted 

Dr Saunders (closmg) — Wc usualh wait until the patient 1ms had twelve definite 

chills 



A STUDY OF THE ATMOSPHERIC POLLEN AND BOTANIC FLORA 
OF THE EAST SHORE OP SAN FRANCISCO BAY"' 


By Albert H Rowe MS, M D , OAKLA^D, Calif 


Tn^IS papci lepoits obsei rations and deductions made throughout the last 
twelve months on the atmospheric pollen and on the botanic flora of the 
cosmopolitan area on the eastern shoie of San Francisco BaA A study of the 
flora of San Piancisco itself shows that it differs in only a feiv respects from 
that of the East Baj distiict ivhich ive shall consider 

The Bast Ba^^ district is in central California and extends between 37° 6' 
and 38° latitude, from Hajivards on the south to Richmond, vliich is thiit}' 
miles to the noitli This aiea is bounded on the irest by San Pranqisco 
Bay and is fiom foui to seven miles in ividth, with the crest of the coast 
lange lulls using to a height of fiom 1000 to 2000 feet at the eastern bordei 
Along the bay shoie, salt niaishes aie found in Richmond, Alameda, San 
Leandio, and Playivaids The inhabited aiea is eithei flat or moderately 
rolling, while the lulls to the east aie cut by wooded canjons that haie much 
glass and Aitemisia Californica and Vulgaiis ovei them, and have in places 
pines and eucalyptus which have been planted In one area, there are native 
ledwood trees The temperatuie vanes betiveeii 40° P and 75° P thiough- 
out the yeai The pievailiiig winds are from the ivest and south and occa- 
sionally fiom the 1101 th The rainfall averages about 25 inches, a few lains 
occuiiing ill the fall and spiiiig and a good mani^ dining the muter peiiod 
Winters are mild, and onli^ laielj does snow fall on the hills The climate 
of this distiict, especialh’’ of Alameda, Oakland, and Berkelei, is tempered ni 
the summei by sea bieezes and high fogs which loll in over San Francisco 
Bay and thiough the Golden Gate acioss the baAS which is a body of water 
Amrying fiom 3 to 7 miles in Avidth This mild, drj' climate, AVith the pre- 
vailing AAunds off the baA, explains in part the piesence of small amounts of 
pollen in the an, especially in the summei and fall 

The East Bay region is m the centei of the Pianciscan botanic aiea, 
desciibed by Jepson^ as extending fiom Monterey on the south to Mendocino 
County on the noitli This aiea contains many endemic plants, as Aiell as 
many alien exotic species, especially glasses, Avhicli haAC been bi ought into 
this region chiefly fiom the Meditciianean countries 

plan or STUDA 

A combined study of the atmospheiic pollen and of the botanic hoi a of 
this laige cosmopolitan aiea Aims suggested bj the article of Koessler and 
Duiham'= on then suivca of Chicago Duiing the summer and fall of 1926, a 
botanist, hliss Weisendanger, gave hci entire attention to the pioblems of this 

■ mead before the Amelican Association toi the Studj of Allergj, AA-ashlngton D C 

Maj 1927 
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repoit, and plate counts of atmospliciic pollen lia\e been continued my 
assistant, ^Irs D Fletcher, dm mg the remainder of the twelve month period 
Our data on the pollen content of the air at foui different stations m this 
East Ba> distiict constitute the fiist data of this tjpe gatheied over a period 
of an entire v ear 

Tins district has been dnided for convenience of study and tabulation 
into seven areas, hv boundaiies of the separate coniniunitics of this area 
whose total population is about five hundred thousand people These districts 
are from north to south, Richmond Berkclcj Oalcland, Piedmont, Alameda 
East Oakland and San Lcindio and Haj'aiards as indicated roughlj in Chart 1 



aioitPUOLOoY or ioluen 

In order to identify the pollens on the exposed plates, it "was neccssaij at 
the outset of our uorlr to become familiar with the size shape, and external 
features of the pollen grams of all the common haj fever producing plants of 
this East Baj district The articles of Wodeliouse’ and Pope* are the onlj 
recent contributions on the morphologv of pollen Both articles include draw 
mgs of various pollens but no definite drawings of California pollens are 
available My bacteriologist, Miss Lundahl has made careful draw mgs of 
the \arious types of drj pollens These aie icproduced in Chart 2 and are 
drawn according to scale Pollen grams adhering to slides covered nitli white 
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Yaseline maintain tlieir diy sin unken shapes, and oui studies foi identification 
purposes have therefoie been made on the dry pollens 

Miss Pope has classified the pollen giams of a large numbei of families of 
plants aecoiding to stiuctuial features On the basis of her classification and 
on our own observations, I have classified the common hay fever-producing 
pollens of this East Bay District in Table I 



The drawings and this table of the characteiisties of the vaiious pollens 
indicate that it would be difScult to distinguish with ceitainty the identity 
of the spiculated pollens belonging to the Compositae family, though we feel 
that we can usually pick out ambiosia pollen quite accurately Artemisia 
pollen would be difficult to separate from the ellipsoidal smooth tree pollens 
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were it not foi the different seasons of pollination PlantTgo and Ruincs pol 
lens are piobabh often confused, though the bands on the Rumex pollen and 



its ellipsoidal shape are quite different fiom the features of Plantago pollen 
Amaranth and Chenopod pollens are so similar that they cannot be distm 
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Table I 


Tabulation of Chabacteristics of Hat Hevee Proddcino Dry Pollen Grains of the 

East Bat Begion of California 





SHAPE 

TYPE 

AVERAGE 
SIZE ( ft ) 

FIGURE* 

I ShruVs, grasses OAid weeds 






A 

Echinate 

1 

Spherical 

Ambrosia 

38 

1 


(Probably all Compositae 



Fransena 

25 

2 


except Artemisia) 



Xanthium 

34 

3 





Iva 

25 

- 





Helianthus 

38 

- 



2 

Ellipsoidal 

Hemizonia 

38x29 

- 

B 

Smooth 

1 

Ellipsoidal 

Artemisia 

38x25 

4 




(Polyhednc) 

Urticaceae 

25x12 

5 





Eicmus 

46X33 

- 



2 

Spherical 

Plantago 

34 

6 



3 

Poljhedric 

Gramineae 

32x40 

7 

C 

Punctate, with Furrows 



Brassica 

46x25 

- 

D 

With Bands 

1 

Elhpsoidal 

Eumex 

46x34 

8 

E 

With Distinct Pores 

1 

Spherical 

Amaranthus 

29 

9 

E 

With Less Distmct Pores 

1 

Spherical 

Atriplex 

29 

10 





Chenopodium 

29 






Salicomia 

29 

— 

G 

Four Grains Held Together 



Typhaceae 

10 

11 

11 Trees 






A 

Punctate 

1 

Spherical 

Populus 

29 

12 



2 

Ellipsoidal 

Garryaceae 

38 

13 

B 

Three Lobed 

1 

Smooth 







a Blunt ends 

Fagaceae 

42 x29 

14 





Plantanaceae 

25x17 






Oleaceae 

33x21 

16 " 




(Markedlj 

reticulate) 






b Less blunt 

Aceraceae 

46x25 

17 




c Pointed ends 







(One Groove) 

Palmaceae 

25x13 

18 



2 

Punctate 

Salix 

29x18 

19 

C 

Hemispherical 



Juglandaceae 

50 

20 

D 

Two Winged 

1 

Eeticulate 

Pmaceae 

63 

21 

E 

Polyhednc 

1 

Smooth 

Betulaceae 

29 

22 





Cupressaceae 

32 

23 

P 

Triangular 

1 

Smooth 

Eucalyptus 

25 

24 

G 

Gridiron 

1 

Spherical 

Acacia 

42 

25 


•This refers to figure numbers on Chart 2 


gmslied accurately All pollens of the Chenopodaceae family aie spherical, 
about equal m size, and have faiily definite depressions on their external sur- 
faces We have found Giamineae pollens of the same chaiacteiistic shape, 
and feel that we ean identify them quite accurately on the pollen plates Our 
drawing is of the dry pollen and, therefoie, does not show the single geiminal 
aperture which Wodehouse points out is the distmguishmg feature of the 
Gramineae pollens in the wet swollen condition Poa annua, Pestuca myuios, 
and Cynodon dactylon pollens are on the average smaller than the pollen of 
many other species of Gramineae Howevci, such difference in size cannot 
form the basis of ready accurate differentiation No difSculty is expeiienced 
in recognizing most of the tree pollens, except those already mentioned 

atmospheric POLLEN 


Pollen counts have been made twice every week throughout the year in 
four of the districts shown in Chart 1, namely, Richmond, Oakland, Piedmont, 
and East Oakland, and in five other locations in this East Bay region twice 
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e\ei> ^\ecl\ fiom Miij to Oetobci oi 192b AliLioscopic slides eo^tied with a 
thin coating of white \aschnc \ ere exposed in an upugUt position toward the 
prc\aihng wind foi tweutj foui hours One squaic inch of each slide was 
carefuUj etainincd luicioscopicalh , and the laiious pollen grams on these 
areas were counted and identified Tin, amount of pollen on one square inch 
of plate surface is leeorded rathei than that on 0 55 square inch, as reported 
by Koessler and Purhani, because of the small amount of pollen present in 
the air of this East Bay region as compaiod with that in the an of luanj areas 
in the middle western and eastern states 

The average counts of all stations foi each daj that slides weie exposed 
throughout the ;year are recorded in Table II The iiumbei of slides counted 
on each daj is indicated, together with comment on the wind and weather 
The usual oecmienco of high sea fogs and the absence of mam excessnelj 
hot days in this district is shown in the table Bam occurred foi a few Iiouis 
on manj davs during winch slides woic c\posed and used foi our data 'When 
ram continued nil dnj, no exposed slides were counted winch accounts foi a 
few iiregularities in the routine of pollen counting in the wintci 

On the basis of the studies of the morphologv of the haj feier pollens of 
this district the pollens ha\o been classified undei tbe groups indicated in 
Table II Tbe reasons for such grouping of pollen grams are gnen in the dis 
cussion on moiphologN of pollen m this district 

The data in Table II consistmg of 8 oi 9 obsenations toi each month 
have been condensed into aieiagr wcoKh -vnlups and aie presented in a 
graphic manner in Chart 1 A studi of this ehait shows that the height of 
the grass season occurs iii the last two weohs ot I\Ia\ and the fiist week of 
Tunc, due to the profuse pollination of Loliuni pcitime as shown bj field ob 
senations The chart shows that grass pollen is in the air howeier through 
out the >ear the smallest amount being picscnt during August September, 
and October With the onset of ram m Septembei a slight increase lu grass 
pollen occuned On sunny, nuld days throughout "Vovember, December, Jan 
uarj, February, and Jtarch grass pollen was found in increasing amounts in 
the air, and persisted through the spring The tjpes of grass pollen making 
up the aieiage cuiie will be discussed under the section on the flora 

The occurrence of tree pollens in the an is tabulated separateh m Table 
JI and shoivn as a group in Chart 3 Such pollen begins to appear in the last 
week of Januan and continues on thiough Pebruan Hlarch, April hlaj, and 
June Pine pollen, as showm in Table II bas been found in small amounts 
tiuoughout the yeai, due to the manv species of pme found iii the parks and 
gardens and on the hills of this district Pine pollen appaientlj does not 
cause haj feier oi asthma and consequently has not been included in Chart 3 
An independent curve foi willow pollen is showm during March This pollen 
probably causes little if an^ allergy Rumex and Plantago pollens weie m the 
air during February, jlfarch April, Sfay and June, especialB m April and 
klay, corresponding with field obsenations Chenopod and Amaranth pollens 
were present m aery small amounts during May June July August Septem 
her, and October, showing that in this region these species do not produce 
much pollen in spite of their frequent occurrence in some districts Artemisia 
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Table II 

Average Pollen Plate Counts or all Stations 
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pollen likewise was not abundant, though piesent in the an dming July, 
August, September, and Octobei Pollen of other Compositae, which was 
probably largely Anibiosia pollen, was found in the last week in September 



and duiiug October Pianseiia pollen iiom field obseiiations nould consti- 
tute a consideiable pait of the Compositae pollen in those distiiets shown in 
Table Y, to contain Fianseiia Bipmnatifida The possibility must be kept in 
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mmd that pollen of maiij species ^lowiiig at a distauco fioin this Last Baj 
region may be brought into the »h tluongli the action of tipper an cuueuts 
This possibility has not been studied but seems luiliheh because o£ the nar 



1011 district under considciation, extending fiom the baj line to the bigli 
eastern barrier of hillsj the elevation of ivhicii is betueen tOOO and 2000 feet, 
and because of tbe piovailmg nesterh or southwestern uincls Jloreoier, 


Chart 4 
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■With the occasional haid dry noith ivinds, it was found that the chaiacter 
and amount of atmospheiic pollen did not change in any definite manner 
Four separate chaits of total average pollen counts for each week 



throughout the yeai aie presented m Chaits 4, 5, 6, and 7, for Richmond, 
Oakland Piedmont, and East Oakland respectively The individual gioups 
of pollens, as shown m Chart 3, were determined in the case of each district 


Chart 
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The mass of data obtained does not permit of tabulation in this article, and 
only charts of total pollen counts are presented The location of each dis 
triet ■\rith roforeiiee to the tointorj iround San Francisco Baj is shown in 



the regional map on each chart These Uiarts show that Richmond which has 
large tiacts of vacant land and is subject to much wind, has the highest counts 
The count of 308 m Jlareh was Hrgelj due to willow pollen and about 50 pei 


Chart 0 



428 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


cent of the count of 322 in May was due to glass pollen and 50 pei cent to 
Erumex and Plantago pollens The peak of 115 in October was due to Com- 
positae pollen, which was largely Ambrosia lathei than Fianseiia or other 
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Compositae pollen, as determined by field studies The chart of Oakland 
shows a compaiatively small amount of atmospheric pollen thioughout the 
year The peaks coiiespond to those m Chait 3, and the constituents of the 








A STUD! Of \TUObrriUlC POLLUX AXD BOTVMC TLOn V 


420 


total curve in this, as w ell as in the other chai ts, m a general i\ aj corresponded 
to the a^ eioge \alues shon n in Chart 3 The chart of Piedmont shows higher 
counts than those obtained m Oihland -The general conclusions in regard to 
Chart 3 apply to the curre of this region Piedmont is a small residential dis 
triet AMth a population of about 7000 and is situated on the lulls adjoining 
Oakland It contains inoio open fields gaidens, and laivns than does Oak 
land, and this undoubtedly aocoimts foi the higher pollen counts The station 
in East Oakland vas on a hilly section lutli little aacant land uhcic the pre 
vailing u ind u as o\ cr Oal land and off the Bay A total cm rc in a station on 

5 ‘« 





the outskirts of East Oakland near San Leandro, obtained fiom Slay to Oeto 
ber IS gi\en in Chart 8, and shows a high peak similar to those obtained in 
Richmond The different tyTies of curves which hare been obtained through 
out this district demonstrate that a studj of tlio immediate locality in regard 
to the abundance of the hay fcaer plants and to the prea ailing winds is of 
great importance in tlie determination of proper therapy 

This fact IS again emphasired by. tlie aery low pollen curve in Chart 9 
obtained in cential Alameda nhicli is a lesidtntial district immediately on 
the bav and uith a pica ailing mnd off the baa Ajjain a enrae obtained mar 
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make such tieatment impoitant The value of a botauic smvey of the pa 
ti cut’s immediate neighhorhood is therefoie q'uite evident, especiallv in the 
treatment of refiactory pollen-sensitive patients 

7 The definite hay fevei and asthma in patients of this district caused bj 
the pollen of weeds, especially of Aitemisia and Ambrosia, ivell emphasize the 
fact that Small amounts of pollen will pioduce definite alleigic symptoms 
When from 1 to 5 pollen grains are found in one square inch of plate surface, 
the patient, m breathing many cubic yards of an, as he does every day, inhales 
many times this number of pollen giams Howe\ei, the number is small m 
comparison to the maximum counts of Ambrosia pollen reported by Koesslei — 
approximately 900 as compared to oui average of 12 to the square inch This, 
of course, accounts for the minor significance of oui hay fever problem in the 
fall I have found many people suffeimg with mild head congestion, catarrh 
or bronchitis, and mild hay fever and especially with definite asthma, due to 
sensitization to fall pollen, instead of the very severe asthma and hay fever 
encounteied in the East and Middle West Oui local pioblem is likewise 
different from that of the inteiioi valleys of California, according to my 
study and treatment of a large numbei of patients from those regions The 
pollens of Ambrosia Psilostachya and the Aitemisias and Chenopods are un- 
doubtedly just as productive of sensitization as is the pollen of giant or 
dwarf ragweed and would cause just as severe symptoms were they found m 
the air in as large amounts as is similar pollen in the middle western and 
eastern states 

8 Studies of pollen plates exposed at different levels on the eight 
een story City Hall in Oakland confirm Koesslei and Durham’s conclusion 
that various species of pollen are evenly distributed throughout the entire 
ail Table IH shows that pollen counts on the average did not vary much on 
any of the four slides of my own home, emphasizing the ei en distribution of 
pollen in the entire an 

BOTANIC SURVEY OF THE EAST BAY REGION OF SAN FRANCISCO BAY IN 
RELATION TO HAY FEVER AND ASTHMA 

My niteiest in the botanic fiora of California, and especiallj of the East 
Bay district, began nme years ago when Di Giant Selfridge® ^ published 
surveys made of various parts of California by Professor H M Hall- ^ of the 
University of California A survey of the East Bay territory vas prepared 
for me at that time by Professor Hall, and since then I have made constant 
observations on the fioia of all parts of this district, particulaily in legaid to 
abundance of distribution and time of pollination of the imrious species of 
hay fever -producing plants Duimg the last year these obseivations hare 
been extended by an intensive study of this region by a botanist. Miss Weisen- 
danger, and the assembled data are presented in Table V Professor Hall has 
checked over our data in regard to frequency of distribution and duiation of 
pollmation of the Amrious species included in this suivev, foi vhicli help I am 
deeply grateful The separate districts studied weie iisited raanv times 
durmg the year to check as accurately as possible on the data piesented The 
data presented in Table V are aiianged in the same mannei as those m the 
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make such tieatment impoitant The value of a botauic suivey of the pa 
ti cut’s immediate neighhorhood is therefoie qtiite evident, especiallv m the 
treatment of refiactory pollen-sensitive patients 

7 The definite hay fevei and asthma in patients of this district caused bj 
the pollen of weeds, especially of Aitemisia and Ambrosia, ivell emphasize the 
fact that small amounts of pollen wiU pioduce definite alleigic symptoms 
When from 1 to 5 pollen grains are found in one square inch of plate surface, 
the patient, m breathing many cubic yards of an, as he does every day, inhales 
many times this number of pollen giams Howe\ei, the number is small m 
comparison to the maximum counts of Ambrosia pollen reported by Koesslei — 
approximately 900 as compared to oui average of 12 to the square inch This, 
of course, accounts for the minor significance of oui hay fever problem in the 
fall I have found many people suffeimg with mild head congestion, catarrh 
or bronchitis, and mild hay fever and especially with definite asthma, due to 
sensitization to fall pollen, instead of the very severe asthma and hay fever 
encountered in the East and Middle West Oui local pioblem is likewise 
different from that of the inteiioi valleys of California, according to my 
study and treatment of a large number of patients from those regions The 
pollens of Ambrosia Psilostachya and the Aitemisias and Chenopods aie un- 
doubtedly just as productive of sensitization as is the pollen of giant or 
dwarf ragweed and would cause just as severe symptoms weie they found m 
the air in as large amounts as is similar pollen in the middle western and 
eastern states 

8 Studies of pollen plates exposed at different levels on the eight 
een story City Hall in Oakland confirm Koesslei and Durham’s conclusion 
that various species of pollen are evenly distributed throughout the entire 
ail Table IH shows that pollen counts on the average did not vary much on 
any of the four slides of my own home, emphasizing the ei en distribution of 
pollen in the entire an 

BOTANIC SURVEV OF THE EAST BAY REGION OF SAN FRANCISCO BAY IN 
relation to HAY FEVER AND ASTHMA 

My mteiest in the botanic fiora of California, and especiallj of the East 
Bay district, began nme years ago when Di Giant Selfridge® ^ published 
surveys made of various parts of California by Professor H M Hall- ^ of the 
University of California A survey of the East Bay territory vas prepared 
for me at that time by Professor Hall, and since then I have made constant 
observations on the fioia of all parts of this district, particulaily in legaid to 
abundance of distribution and time of poUmation of the various species of 
hay fever -producing plants Diumg the last year these obseivations hare 
been extended by an intensive study of this region by a botanist. Miss Weisen- 
danger, and the assembled data are presented in Table V Professor Hall has 
checked over our data in regard to frequency of distribution and duiation of 
poUmation of the Amrious species included in this suivev, for vliicli help I am 
deeply grateful The separate districts studied were iisited raanv times 
durmg the year to check as accurately as possible on the data presented The 
data presented in Table V are aiianged m the same mannei as those m the 
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excellent survey of Soutliern Cahfoinia h\ Piness Miller and MeMinn * Tins 
survey of the east shore of San Francisco Bay adds anothei studj to the sec 
tional ones already published bv Schcppegiel!,*® Ke> ® AVatson and Kiblor^^ 
Bernton,^ Templeton,^* Duke and Durham '* Kahn ‘ Baljtat Phillips/^ and 
Waring 

This table indicates tint the tiees, except for eucahptns and pine, pol 
Imate during Februarj, Match, and Apu) The lolatne abundance of each 
species IS shoi\n for the different distiicts The importance of tree pollen 
in hay fc^er or asthma depends on the pioximitj to the gi\en tices, the 
amount of pollen produced, and on the susceptibility of the patient as indi 
cated by history and skin leaetions This would appK especially to such trees 
as oluc, which are scattered throughout this legioii and to the pollen of ivhicli 
many patients are markedly sensitive The same considerations are true of 
s\ camore and oak which are relatively moie common as indicated in the table 
of distribution 

The impoitant grasses out of the 43 fairly common species included m 
Table V can be ascertained by a study ot the table Such an anaUsis will 
indicate that the gnss pollen which is found in the an thioughout the year, 
as indicated in Cliart 3 consists laigeU of Poa annua pollen through the 
Winter moutlis of Poa annua Poa piateusis, Biomus lioidnceus, snd 
Festuca pollens during March Apiil and early Alay , of Ely mus Phalaria, 
and especially Lolium perenne in late Atay and June of Bolnim ptieiine and 
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Tab) f it 


Percentage op A^vrious Polilns in tiil Air Tiiroughoui a Period or One Year, Based oe 
649 Pea-re Counts Made at Pkoji Pour to Ten Stations in tue East Bay District 
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Cjnodon Dactilon pollen ni Jul>, August, Se2)tembei, and Octobei Local 
buivej^s oi the patient’s immediate enviionment would be necessaiy to decide 
the importance of any othei species which might be in unusual abundance 
and be the chuse of symptoms m the individual patient The ti eatment of the 
pollen-sensitive patient vith glass pollen antigens which specifically desensi- 
tize the patient against iiollens to winch he is exposed, is, in my mind, pio 
ductive of the best cluneal results 

The impoitaiiee of the pollens of laiious weeds is indicated in Table Y 
Certain pollens, such as Amaranthus letioflexus, aie impoitaiit only when 
local suiveys oi pollen jilates show that such plants oi pollens aie common m 
the patient’s living oi norlring vicinity Howevei, if business oi pleasure 
takes the patient thiough teiritoiy wheie pollens otlier than those in this 
table are found, desensitization to these must be earned out Although the 
Aitemisia vulgaiis is fauh common thioughout this whole distiict, pollen 
counts do not show that much pollen is in the an of the lesidential areas 
Again Artemisia Califoinica is abundant all ovei the lulls immediately ad- 
joining, and these lulls aie gradually being developed into lesidential tiacts 
Patients sensitive to eithei Aitemisia oi Ambiosia pollen, driving through or 
working in countrj oi hills wheie such pollen is common, will develop sj'mptoms 
which will demand treatment with these pollens 

Patients giving i cacti ons to Chenopod, Atiiplex, Rumex, or Plantago pol- 
lens w'ho have symptoms coriesponding with the pollinating season, as indi- 
cated in the table, should be desensitized mth the piopez speciho antigens 
Necessitv foi Xanthium and Franseiia pollen desensitwation m this legion 
must be deteimined bv the pievalence of such species in the patient’s neigh- 
borhood and the seieiiti of skin reactions 
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Grasses 

Common Name 

Red Top 1 

Bent Grass 
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Quaking Grass 

Brome Grass 

Soft Cheat 

Broncho Grass 
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Bermuda Grass 

Orchard Grass 

Salt Grass 

Seaside Brome Grass 

Giant Rye Grass 

Alkali “ “ 

Thm Tail 

Group II 

Scientific Name 

*\grostis palustris 

“ vcrticillata 

“ exarata 

CJ 

> 

r* 

cr 

e 

c 

V 

CS 

**- 

e* 

C 

o 

> 

< 

* 

[ A^ena barbata] 

*Bnza minor 

[*Bromus carinatus] 

s 

c> 

u 

e* 

O 

»-• 

o 

03 

g 

o 

u> 

t 

[•Bromus rigidus] 

rubens 

l*C>nodon dactylon] 

d 

a 

o 

s 

_o 

03 

S-9 

o 

d 

a 

K 

I’Distichlis spicata] 

Bromus raantimus 

03 

c3 

03 

C 

0) 

•V 

c 

0 
c,' 

03 

1 

5 

r tnticoides] 

03 

c 

"V 

p 

o 

03 

3 

S 

■pH 

Q. 

C/ 

-3 



UfomuB uniloidea | Rescue Grass 


AVD BOTVMC 


437 






Table V — t.'onn«»pa 

The Most Important Hay Fever Plants of the East Bat Region of C \MFOnNiA 


THE JOURNAL OF Ij\BORATOR\ AND CLINICAL i^IEDICINE 


spatrAViCTjg pnu 


rt « 01 01 Ol CH ^ 01 


pnTJj^BQ^S'cg CO 01 ct c* ^ ot o\ co co o* co oi o» oi ci ^ i-( oi 

puomnoiy^ OOO^COO^CO 01 CO CO CO O>C00^’^C0C0O^-t«O^i-<rH0^W0t 


Tjp9mTJ|y CO OI oi co co co co »-< CO ’*? co CO Ol co oi co joi ^ O^ O^ 01 

C^O^C^jO^iCOC^rHOt COi-* CO -• Ol»-(COOlCOCOCo|cOCOr-«t-(»-*0)CO 


tjuompoij 


CO OI CO CO O? ol OM'-' 


pui>ntJo CO 


j 9 qra 303 Q 


1 1«-4 O* o? on i-< I Oi CO rf* rn 


Oi CO CO CO oi co M Oi 


a 8 qtxi 9 AO|^ 


jaqo^tOQ 


jaqraattdag 


;sn 2 n\ 


>-1 

»-1 


>-f 

>-l >H 

V-, 


1*^ 

^ 


T-^ 

v-» 

>S 


>»i >S 

. 

>H 

>«1 >S 


qojBj^r 


Aatinjqa^ 


iCauntiBp 



o 

E 

=5 

I?; 

-I? 

o 

C 1 

jy 



s i 


s 

o 

o 

j 


? 

o 

" g ° 

O g , !t 

& “ El 

: to M E 

3 is o 


§ t J 

3 to ^ C> 

(-y^ C* cfl 

coo 

Vi Pt c! 'T O 

jji; u « o 
SrS g i -3 

— ^ O C; 


I| 1 l 1 

cn Q Q a ^ 


p fo p cu 


3 — ^ 

*5 fl « 


CoS ' 
-S "3 g 
S S -s 
=2 S S 


ci "p, S S . 

,s s § == S E 

■ P. J -s 

i I 

c. c = = ^ 

c - SJ 


^ f* e 5 cj 

'rt 5 = E 

■ “ . — tr S S’ o 

ajwppjat. 
, « p E p c o 

° c. "3 ■« § "P 

tft _S: .- e 2 ~ 


2 “ c= C 

o £ S S o 


= ' r r -g 


mm 


O "O 
- o o 

■* — « 
eS C 5 
r C/2 






























A ‘^TUD\ or \TMO‘*IHEII( lOIIEN WD BOTVMC TLOPV 


439 


IlErEKENCEh 

iJcpson, W L A jrnnunl of the Floncrinf, Plnnts of Cnhfornn Unl^ersItA of 

Coljfonun 

KoessJcr, KarJ K nad Durham 0 C A System for an Intensue PoJJojj Suriej 
a Beport of Besults m Cliicago Jonr Am Med Assn 1^20 I’sxxti 1„04 
aWodchouse R P Morphology of Pollen Grams in Kclation to Plant Classification, Jour 
Now "iork Bot Gard , vtrii 145 

■*Pope, Mary Alice Pollen Morphologx as an Index to Plant Relationship, Bot Ga 102 ^ 
Ixxx 03 

cjiall, H M IIiA PoTcr Plants of CnJifornn Public Ilealtii Reports 1922 ’rcxvii, SOS 
eSelfrzdge Grant Disturbances of Aletabobsm and Its Relation to Certain Disorders of 
the Rcspiraton Tnet (A Prrhmmniy Report) La^^^lgoscopc 1922, xxxu 243 
rSelfndge Grant, find Hall, H M Spasmodic ^ isomotor Disturbinees of the Respirators 
Tract With Special Rcferem.c to IIa\ Perer, Calif State Jour iled 1*^18 xvi 1G4 
spiness, G Miller H and MeSIinn H E Botanical Siirvo} of Southern Cabfomia in 
Relation to the Study of Allergic Diseases Bull of the Soutiiern California Acadcm\ 
of Sciences 192G xxv 2 

»Ke), S N Tcaas State Med Jour Janoar> 1022 

i®ScheppegreIl W Ha} Fever and Asthma, Phil idelphn and Iscw "iork, 1022 Lea and 
Ftbiger 

iiWateon S H and Kibler, C S Etiology of Hu Fever in Arizona and Southwest, 
Jour Am Med Assn 1<122, Ixwjn 71<> 

1 Bemton, H S Studies in Hav Fever Dates of Pollination of Ancnioplnlous Plants 
in tho District of Columbia and Vicinita (Observed in 1922) \jrgmn Med 
Monthly 1923 1 41 

J3Templeton II J IIii Fever in the Sonoran Belt of the Intermountnin District California 
Med Jour , 1924, sxu, 31" 

>*Dukc, W W and Durham 0 C A Botanical Surrey of Ljinsas Citr, Missouri and 

Neighboring Rural Districts Jour Am "Med Assn 1924, J\s-\n, 039 

JsKahn, I S Botin} of Southwest Texas With References to Ho} Feser and Astlinn 
Jour Am Med Assn 1924 Ijjoni 8 1 

leBalycat Ray M A Survoi of Oklahoma Flora With a Study of One Hundred and 

Twenty One Cases of Seasonal Ila) Fever, Jour Oklahoma State 3Ied Assn 19 0 

SIX 59 

itPhilUps, E W Hi} Forcr m Ciiifnl Antonn Southnestorn Med 1923 vii 273 

'sWaring James J A Report of the Hay Fcicr Research Committee of tho Stntt His 
toncal and Natural Histon Socicti of Colorado 2020 

242 Moss Aveme. 



PUEPUEIG SSIALLPOX 
EE\qEW OP Eecent Studies’*^ 


By Kano Ikeda, M D , St Paul, Minn 


pUEPUEIC smaEpoA is a lare clinical entity ehaiacterized by the total 
J- absence or atypical development of the pocks and by a diffcuse erythema, 
and generalized hemorrhagic changes of the body Its diagnosis is often con- 
fnsmg, and its differentiation from other purpui ae extremely difficult It is 
always fatal and constitutes by far the smallest gioup of malignant smallpox 
This, in substance, was the experience of the Mmnesota epidemic of 1924-1925 

Case A 24 447 i white man, aged sixty four jears, an orderly in the contagious wards 
of the hospital, was suddenly taken ill with severe headache and nausea on June 20, 1924 His 
skin was flushed Next day he developed severe pain in the right lumbar region and in the 
upper abdomen which radiated to the right shoulder and to the right grom On June 22, 
his face became bright red His throat was injected His entire body became covered 
with a diffuse erythematous rash There were numerous petechiae and ecchjanoses over the 
abdomen and extremities Temperature and pulse were normal Leucocyte count was 11,000 
Death occurred on the followmg day or the fourth day after the on=et of illness No 
definite clinical diagnosis was made This occurred at the tune when comparatively few cases 
of smallpox actually existed in Minneapolis and no epidemic was declared in existence in 
the city At the coroner’s necropsy, aside from the extensive hemorrhagic changes already 
described and the multiple hemorrhages within the body cavities, no pathology which might 
account for this sudden termination was found Death was certified as purpura hemorrhagica, 
direct cause undetermined 

Some SIX months later, however, prompted by the expeiience of the inter- 
vening months, a careful microscopic examination of the skin was again made 
and chaiacteristic eaily lesions of smallpox was demonstrated 

During the height of the epidemic, not a few patients weie seen at the 
receiving waid of the hospital on whom a diagnosis of measles, scarlet fevei, 
or influenza had been made and who died within fiom twenty-four to seventy- 
two houis from purpuric smaUpox, indicating that the average piactitioner 
might not be prepaied to recognize the condition even during an epidemic 
Similar experiences were reported by Councilman- and Litten® and more 
recently by the health authorities of AVindsor, Ontario, Detroit, Michigan, 
and of the Minnesota State Board of Health,^ all of which illustrate the diag- 
nostic difficulties of this paiticulai type of smallpox 

Twelve hundred and seventy-six cases of smallpox were reported m 
Minneapolis durmg the twelve months endmg Pebiuary 28, 1925, with three 
hundred and thirty-two deaths, or a rate of 26 per cent 

Pour hundred and eighty cases came undei our hospital care during the 
same period with two hundred and nineteen deaths, or a rate of 44 per cent 

^ead before the Sixth Annual Con^ention of the American Society of Clinical Patholo- 
gists Washington D C Mav 13 14 and 16 19»( 

From the Pathologic Laboratories of the Minneapolis General Hospital and St Luke s 
Hospital St Paul Allnn 
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Port> eight cases or 10 per cent of the total numbei of admissions, were 
diagnosed as purpuric smallpox all of nhieh died 

The present report is based upon the studies of these fortj eight elinical 
cases of purpurie smallpox a large number of the skin lesions being obtained 



riff 1 —Petechial spots In purpuric smallpox 



bj postmortem biopsj and d've complete necropsies, as well as upon the 
similar studies of a large number of cases of pustular smallpox 


Detailed reports on the clinical and hematologic studies of these 48 cases 
Qnd on the studies of the hlood in over 200 cases of smallpox hate alreadj 
cen published elsewhere and are therefore omitted ^ ^ 
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Two distinct clinical types of Iiemoiiliagic smallpox yeie lecognized, 
namely, the liemoiihagic pustnlai tjpe and the puipiuic type The lattei 
nas again dilf ei entiated into the piiraary foim and the secondary foim 

Biieflj, the hemoiihagic, pustnlai tjiie was chaiacteiized by hemoiihages 
into the fully developed pustules of confluent oi seveie pustulai smallpox 
The mortality in oui senes of 131 cases was SO 9 per cent It u as prohahl}’’ a 
local hemoiiliagjc leaetion to the secondary invasion of hemolytic streptococci 
into the pocks The oigauisms were recoveied fioin the lesion, often in puie 



Fig 3 — Eail\ \ariola degeneration of the epidermis masshe subcutaneous hemorrhages 

culture, in all the cases examined Tvpical nonliemoiihagic pustules, on the 
other hand, weie alwajs steiile 

In the purpuiic tvpe, the entire clinical phenomena Mould seem to be 
explained on the basis of a systemic insult mcident with this infeetion and 
consisting of a series of true puipuiie changes aptlj grouped under the term 
“hemorrhagic diathesis ” It was characterized bv the conspicuous absence 
of the pocks and by a diffuse eiythema of the skin accompanied, sooner or 
later, by the widelv scattered patcln ecclnmoses and piuictate subcutaneous 
hemorrhages over the entire bodv Thev appeared in ciops, main became 



n I nrj K vu I o\ 
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uutl coaksLtd TIila sliowttl jio piiticuiai aic is oi picdilcctioii 
riie faec and neck sho\^cd lew pcUUuat, oi CLch^mobes but were often deepl> 
red or deseiibed as ‘Diiski bluish pm jilt while tlip dependent parts 
showed a deep plum coloi discoloiatiou 1 and 2) 

Subcon 3 lmctl^al hemoriUages weit a constant and eailv change noted 
practically in all cases of pmpnuc smallpos 

In a group designated as tJie piiniar\ foim of uliicli thcie were 26 cases, 
no other skm manifestations were obsel^ed clinicalh In another group of 
22 cases, identified as the secondar\ or late foini m which the cutaneous 
discolorations were less conspicuous until late in the couise of tlie disease 
there were, lu addition a ■\ ary mg numbei of atypical pocks scattered over 
the body, cither diffusely or more often m limited areas These pocks were 
retarded in their development Thev were bluish m color small, flat and 



Fie i — Confluent degeneration of the epidermis from Case A 44** 


slightly umbibcated and contained httlc exudate Moic often they resembled 
dried v esicles eontamuig little or no fluid The diffuse purpuric changes took 
place in the period coriespouding to the late vesicular or the eaily pustulai 
stage, often the case having begun as a usual form of pustular smallpox 

In many instances mortification of the body in certain parts preceded 
death b\ many liours, this accentuated the ghasth appcniance of the victim 
to a decree seldom observed in otbei diseases 

Histologicalh the cutaneous lesions weie elnracteii/ed by a diffuse 
edema m the papillae and the cot niin and m most instances bv mnssne hemor 
rhages beneath the epidermis The capillaries weie often greativ dilated and 
filled with blood Perivascular infiltration of mononuchai cells was noted 
hut not conspicuous In seveial cases tlic hemorrhages oxtondccl deep into 
Ihc subcutaneous areolii tissue (Fig 2 ) 



444 


THE JOURNAL OP LVBORATORl VND CLINICAL All DI( IN'L 


The changes m the epidermis ncic less constant in niauj' ot tlie sections 
of the most typical gioss lesions The epideimis lung oA'er the most exten- 
sively hemorrhagic eorium often appealed noimal In otlieis, changes Avere 
so early as to be entirely overlooked More fiequenth', they Aveie early but 



Fjg o — Epithelial changes in the pharjngeal mucous membrane 



Fig C — Epithelial changes in the tracheal mucous membrane 


sufSciently definite enough to suggest a beguinmg Aaiiola lesion Again, ni 
a few sections, these changes Avere so diffuse over a given area as might be 
designated as confluent (Fig 4) In no mstances, except in the secondarA 
form, lioAA'ever, Aveie these lesions in such a stage of dcAelopment as to be 
grosslA' recognized 
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A t\i)ical epidermal lesion showed morels the caih chalices of ordmarj 
pustuhr smallpox It consisted of the clouds edematous sw ellin^ and the 
blurring of the outline of the cells of the epithelium the separation of the 
cells of the basal la} er due to the diftust edema and areas of the so ealled 
ballooning and reticular degenerations of the epithelial cells and in some 
cases, the moic specific earlv aesicle formation 

The two t}pes of degenerations of the epithelial cells were recognized 
simultaneoush , thej occurred side bj side Ballooning degeneration was 
characterized ba the metamorphosis of the cells into a perfecti} round 
aacnolehke bodi anth a smooth outline and a darl h staining shrunken, 
round or distorted niieleus eentralh or peripheralh located In reticular 



Fiff * — High power reproduction of degenerating and exfoliating glands In tlic submucosa of 
the respiratory tract- 

degeneratipn, the nucleus became paler and distorted and the c\ toplasm 
swollen and granular Coalescence of two three or more of these cells rt 
suited in a large multmucleated cell or a laiger tiabeculatcd aacuole con 
taming cellular debris and other degeneratne products These \acuoIes 
Were of aarious sizes The> again coalesced forming an extensive reticulated 
space in the middle la%er of the epithelium which constituted an earh acsiclc 
Hemorrhagic changes in the interior isurfaces of the bod\ were even 
more pronounced than in the skin obaiousl} because the more delicate 
mucous membrane was less resistant to the intrinsic degeneratne changes 
as clI as to the pressure of the submucosal edema capillar's engorgement, 
and extras asation 
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Thus the mucosa ol the itspiiatoi\ tiact Mas umioiiuh swollen and 
congested and slioned e\tensne iniiuc to the lining epitheliuni Deep 
piuictate heinoiihages oi laigei ecclnnioses -ueie obseiced along the nail 
Mieioseopicallv, the cutaneous changes aliead^ desciihed neie duplicated in 
substantially the identical manner (Figs 5 and 6) except that the sub- 
mucosal injmies appealed, as a iiile, moie intense and iiuther adianced 
than those of the coiium The epithelium lining the secietorv glands beneath 
the mucosa shoned extensne degeneiatue changes and the cells were freelj" 
exfoliated into the lumma (Pig 7 ) 



Fig: S — Epithelial degeneration of the Intestine r\ltli an area of necrosis 

The hmgs neie gieatlv edematous and hemoiihagic The gioss appear- 
ance closeh lesembled that of hemoiihagic pneiunonia of epidemic mfiuenza 
Slicroscopicalh , edema in varcing degiees and extents and a complete ex- 
foliation of the epithelium m the small bronchi ivere obseised Xo cellular 
infiltrates ueie noted, but the peribioncheal capillaii engoigement and fiee 
cxtratasation ueie piesent 

The gastiointestinal tiaet shoued a diftuse edema and congestion through- 
out Xumeious aieas of laige eechtmoses in the nail and of submucosal' 
hemorihages ueie obseiicd all along the tiact The teiminal ileum in one 
case showed a daik blood-v discoloiation of the mail tliroughout its entire 
thickness mhile in another the hemoiihages in the colon weie more diftuse 
and confluent, the mucosa was laised in some aieas roughened, and showred a 
beginning ulceration and sloughing The lumen contained a large amount 
of''tari\ matter Mieioseopicallv, similai degeneratne clianges of the epi- 
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thehmn leading to uceiosis oi exlobation, as a Ml is the <hffuse t.xVravasation 
of blood throughout, ^veie noted (Fig B ) 

The hnrt subepieai dial 'iml subeiuloc trdial lumonhages Tin 

Inerand 1 idiiejs al^o ‘thoned horaorrlngif anas beneitb the oipsules Micro 
seopicalU, the h%er sho^^cd a slight clondi sMcUm^ ind numeioiis mdermg 
inonouucloai*? between the coids aud m the portd sp-ttes (Fig 9) The 
spleen nas tense and the pulp nas dail led and him in consjstfnci The 
malpighian corpuscles More not prounnont H<morrbng<-s uire also noted in 
the mescntcf\ and jn the pentonool wall 

Uterine hemonhages Mon notid in ah adult f^mahs sudonng fiom this 
hpc of sinallpo\ Thoi ncif intpipiotod ts imnstrunl b\ the patient ■Vt 



FJg e — Accumulation ot l>mpiioc}lc« in rort I n U jr joflli^aiion brttt#*cn the 

«<rrds ol 4UI 

least in one case a throateiitd abuitioii w s<umisl\ tonMdmd and the 
patient A\as treated aceordiiiglj lu a pm ite hu'^pitil Dr t.on< lation and e\ 
foliation of the glandular epithtlium o£ tin prost'dt mih aKo present 

Hunorrhages bentath and Mithiji the scion's moinbruio hnin^ the bodA 
ca\ities were quite common 

Hemopericardium A\as noted in one homothortx lu tnothtr and liomo 
peritoneum in the third Two brims neie examined Th<\ shoMcd i super 
fiemt xenons congestion and a diftusc subinchnoid <dtmi \o gross heraor 
rhages xxerc noted eithei in tin xentncles oi mtitin the substance of the 
brain 
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Hemoiihages occmied m the bone maiiow m the shaft of adult femur 
The 3 mllo%Y marrow was largelj^ replaced by a semigelatinous blood Micio- 
scopiealh , the field uas flooded uith blood and showed islands of cellular 
elements in which noimoblasts piedommated but which also contained a few 
myeloid cells It showed an undoubted hyperplasia 

That the condition piesented an extreme degree of bacteriemia was 
shown b 3 the antemoitem demonstiation of numeious oiganjsms of the 
stieptococcic gioup in a simple blood smear obtained fiom a clean finger tip 
(Pig 10 ) 



Fig 10 — ^An antemortem blood smear showing streptococci 

In one case, diiect smears fiom the cut sui faces of the livei and the 
spleen, five horns aftei the death of the patient, showed a large numbei of 
streptococci 

Certain chaiaeteiistic ehanges obseiied in the blood of smallpox patients 
wei e considei ed of i alue, particularly in the prognosis of this disease In the 
purpuric tjpe of smallpox, the composite blood picture uas not only of a 
piognostic lalue, but also by far the most definite and impoitant means at 
oui command of making a diagnosis and differentiation fiom othei purpuiic 
conditions ® 

The blood findings in puipuiic smallpox aie briefly siunmaiized as follows 

The Eiytluocytcs — The enthiocjtes showed a normal count and a cone 
spending hemoglobin peicentage except in a few pi oti acted cases of the sec- 
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ondaij form in uliidi a inodeiate degree of aneiun ^\as evident A large 
number of noimoblasts and a definite degree of pol% cbromatoplulia and baso 
phihc granulai dc.geneiation weic m\aiiabh obsci\ed m the ciiculating blood 
from the ■\ei'\ onset of the disease TIusi changes often pieceded the diftuse 
cutaneous manifestations 

The Lcucocyics — Rapid dismtegi ation and disapptm auce of the mature 
eclh of the ni^ eloul oiigin ucre noted fetiikuig metamorphosis of the matuic 
leucocytes lu the circulating blood yeas obseiyed in lyen easf This consisted 
of a condensation of lobes of the scgmenteel nuchus into siyeial separate 
spherical bodies vhieli giadiialb diminished in luimbtr until there lemamcd 
only a single lound bod\ piacticalJa eleyoid of tin (\topiism (Pig 11 ) 



2'ls II — Fi agnicntat/on and condensation of tlie nucleus of ncutropluHc Icucocjns 

The Rapid dcdine in the mimbci nt poh morpiious leueo 

c\tes was immediate!} compensntt d by anpidincKaM in h mphocy tes whieli 
attained more than 90 pir cent of all white colls in spite of a peisistent ind 
extreme high total count Many ot the Ijmphocjtes were classed as atypical 
or imiuatiue in that they showed inanj coaise aztue granules and basophilic 
discoloration of the cytopig^m and pecidiar lobiditiou ot the nueleus in some 
or lathei loose eluomatin stinctuic of the nucleus yyith nucleoh in others Ami 
tosis in some Ivmphocjfes was also obsentd In se\enl cises these changes m 
the Ivmplioeytes y\ere snfficienth characteristic to be talon foi an acute hnn 
phatic leucemia 

The P/ctc/e/*- —-Unlike m pustular sinillpov the iintial Ion platelet count 
yyas mnintnmod thioughout the comsc of the diseast It showed a furfhoi 
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decrease until only a few thousands oi less wei e counted in a cubic millimeter 
Not a single case was recalled in which the platelet count showed a tendency 
towaid a return to the normal 

These chaiacteiistic blood changes weie piobably by no means specific 
in the puipurie type of smallpox but rather iieie interpreted as indicative 
of a toxemia of the most extieme type, the like of which has seldom been 
observed in any othei disease This was paiticnlaily characterized by the 
lapid dissolution of the circulating leucocj’^tes the inhibition of the leuco- 
poietic activity Diligent studies of the blood in othei severe infections and 
toxic diseases haie failed to show the similai alterations 

Practical application of the blood examination in the diagnosis of this 
type of smallpox and paiticnlaily in the diffeientiation of it from the hemoi- 
ihagic pustular tj^pe and fiom acute exanthematous and hemorihagic diseases, 
such as scarlet fever, measles, toxic and diug lash, and infectious purpura, 
was repeatedly found successful duiing the epidemic when eaily differential 
diagnosis of this disease was of the utmost epidemiologic impoitance 

CONCLUSION 

The pmpuiic type of smallpox piesents no anatomic lesemblance to the 
pustular type of this disease Mici oscopicallj^ identification raaj' be veij 
difficult in the absence of eaily variola lesions in the skin 

Diffuse subcutaneous, submucous, and subseious hemorrhages are the 
most striking feature of this tj'pe of small pox Intense streptococcic bacteri- 
emia is demonstiated m practically all of the cases studied 

The blood pictuie, while piobabh not specific is sufficiently chaiacteiistic 
in eieiv case of puipuric smallpox as to be consideied of the prime impoi- 
tanee in its diagnosis and its diffeientiation from other puipniae 
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Bi RoBLitT A Keilti M D 'W asiiinoton, D C 


PDIiPOSE 


T he puipoii, of this paper is to tieat the piestiit state ot oui knoii ledge of 
gmgnitis lu part as supplied bj the literaturt, uliich is lolummous and 
contradictoij, and in pait bj mj own cxpeiienco mIiilIi now goes back oxer 
a period of fifteen jears luth quite constant obscisatioiis During this time 
I bate presented inanj papcis befoie different societies but bate published 
terr Rule Our knowledge of the subject Ins been a giadual det elopment, 
and wlule tlic last ttoid is still distant certain facts hate been oi should be 
quite well ostablisbcd At least enough of these facts maj be gathered to 
gether so that, nbeii the appioacli to the subject as suggested by several 
authors, is fundamentallj correct, the main issues mil be founded upon cer 
tamties, the atmosphere clarified m mam icspeets and tliose poitions of the 
subject IV Inch are still problematical will be moie proraptlj cleared up 

The dentists, until rccentlj having this field practically to themselves, 
are quite controversial, and manv of the leaders arc dogmaticallj and dia 
metrieallj opposites Thev disagree mdelv in then conceptions on etiologj, 
and various individual theories on treatment are tcnacioiislj held to Thus, 
with the leaders and authors disagreeing so violciitlj, often at times vitriolitie, 
the rank and file throw up their hands continue to scale, extiaot, and use 
chromic acid 

More rooeiitlv the medical internist having become convuiced of the im 
portauoe of oral foci and then relationships to metastatic manifestations is 
demanding more from the dentist than a mere tooth extraction or a complete 
mouth extraction, m the hope that one or more teeth removed maj relieve 
some recognizable chronic infection With tins added stimulus the labora 
torj has tal en a real luteiest, and now that it is possible to have the combined 
opinions of the dentist, the internist, and the clinical pathologist some light 
IS gradually dawning I would like especially to thank mv coworker, Dr A 
B Vastine, a dentist and M D , whose idealism vision and enthusiasm are 
second to none and whoso inspnation during the past eight jeais has been a 
great stimulus 

The purpose of this paper aims further, to discuss the clinieal and patho 
logic tjqies of gingivitis with methods of studv and a standardization foi 
reports A report on five thousand cases with the bacteriologic findings of 
over four thousand either bj smear, darl field cultiiic or section is included 
An attempt has been made to show the relationship of various etiologic fac 
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tors 'ssitli the position and impoitance of each, as applied to the etiology of 
gingivitis and its pathologic reactions Finally some discussion on treatment 
has been included, lathei leluetantlj, because in this our greatest advances 
must be made in the future 


THE PROBLEM 

The teim “pjoiihea” we have absolutely discaided, as it is misleading 
The minute one speaks of pyorrhea, there is an immediate picture of gums full 
of pus and teeth falling out It is just as logical to call only those cases of 
tubeiculosis showing advanced eavitj’’, tubeiciilosis and disiegaid all miliary 
types, as it is to speak onlj of pyoiihea or consumption of the gums, when 
this IS an end stage of much developmental, foierunniug pathologj For the 
same reasons vc have discarded the term “Vincent’s angina,’’ because it has 
been so closely associated vith so-called “trench mouth’’ that it cannot be 
pictured as anj thing else All changes in the gums and investing structures 
of the teeth of an inflammatoiy natuie eve have designated uiidei the general 
term “gingicitis ’’ We should like to insist on this, since the complication of 
teims, as suggested by some wiiteis, is not only cumbeisome but misleading 
The term gingivitis maj' be qualified to fit the pathology of aiH given case, 
as acute ulcciative, chronic suppuiative, chronic lecessive, and so foith 

Gingivitis may be defined as an acute, subacute, and ehionic inflammatory 
leaction in the gums, and soft, teeth investitui es, progressing unless checked 
to a peiiostitis and osteitis It is chaiacteiized patliologicallj , and objectivelj 
with variations, by ledness, edema, swelling, suiface gianulantj , ulceration, 
suppuration, and the establishment of deep gingival sulci ’reiminall^ loss 
of teeth ensues It is chaiacteiized snhicctwely often hy nothing, at times by 
extreme pain and tenderness in the gums and jaws, with teeth giinding, and 
moie often by bleeding, bad taste, and foul bieatli Indeed, manj of the ob- 
jectionable breaths aie due to the gaseous pioduction of gas-forming cocci in 
gingival pockets Tims gingivitis, all foinis of inflammatoiy leactions in the 
gums, IS inflanimatoi y and as such is infectious in oiigin Gingivitis is present, 
in confirmation of some, m spite of othei, widely advertized dental ci earns 
and powders, in about 90 pei cent of oui population in some ioim oi othei 
This does not mean that 90 per cent of us have pus pockets or aie losing oui 
teeth, but it does mean that we have sufficient potential to reach this end- 
condition, given time enough 

The general problem of gingivitis is closely related to focal infection, and 
this paper should be consideied in conjunction with my views as stated m a 
companion piesentation ^ Gingivitis, acting as a composite focus of mfection 
or poital of entry for microorganisms of a virulent oi low grade charactei, is 
one of the most important and frequent souices of infection in the body pro- 
tective mechanism The early recognition is thus of added importance, and 
its complete control one of the greatest prophylactic and pieientive situations 
confronting us todaj' With the eaily lecognition, eiadication, and contiol of 
gingivitis, a great many of the chionie manifestations of midlife and later 
may be forestalled 
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Hr'»Toric VL 

P\orrIiei, gmgnitis, stountitis, subpcnostcil peiiostUis with subgmgi 
ntis aud what not, have been chbcussed m the Jiteratuie for a ceuturj I feel 
that the work of Dr Allen J Smitli m conjunction vith M T Burttt and 
reported h^ the latter in 1914, suggesting the rolt of endameba as an etiologic 
factor, followed bv Bass aud Johns and Httr b^ the ei-permiental vorl on 
focal infechou, especiallj* of Bosenow, has done a J^al to focus attention 
on and ad^ance the general probhms of Bairett reported an 

endameba in all of fort^ six eises of suppurative giugnitcs, most of nhich 
were advanced cases obtamed from the wards of Old Blocl le^ and nbile 
it was not offered ns a sole etiologic tnetor it vns strongh suspected, and 
emetine loealh nnsadiised Bass and Jolms ^ m \ovembei 1914 v ere more 
emphatic as to the etiologic role of endameba (bo out of b7 cases) and offered 
emetine hj'podermicnlh ns a remodi Later the 3 published n bool on the 
subject At the 1914 Christmas meeting of the Amciican '5ociet\ of Bneteiiol 
ogists, Smith and Barrett* offered a disenssion of \arious endameba described 
in the mouth up until that time nnd dchmteh suggested End imebn giUc>i\ nils 
(Gros) ns the t'V’pe vbich is now held Kofoid nnd bve 2 ^ lu 192o again stud 
led this protozoa in its relntion to E disenterine and determined E gmgivahs 
(Gros) a distinct frpo from the latfei This diderence uas presented bj* 
bmith and Barrett* June, 1915 W e are not so suie thnt L gingivahs has not 
a definite relationship to some intcstinnl endameba thought to have little 
pathogemcitn , and more work is required on this pliase ol the subject 

Discussion started, wnr raged and while not quite so aciimomoiis at this 
time continues nevertheless but on a fnendh debatable ground As an lUus 
tration, in 1920 I read a paper before the bociet\ oi Bacteriologists and 
Pathologists in 'Washington nnd recened n short curt discussion with thestnte 
ment that in a senes of normal mouths in New 'iork school children endameba 
had been found in a fairh large proportion and theiefore it was not to be 
considered pathologic oi pathogenic This closed the whole subject stat there 
and then, showing the trend of thought at that time I ncvei published that 
paper In 192P a prelimuiarv report of two hundred cases was pubbshed 
and this paper is a follow up of that earlier work 

Hunter, in 1780 emphasized the fact that the scat of tiouble was m the 
bone Toirac in 1839 first used the term pvorrhea which I think has had 
Its centennial and should be relegated to the archives in fl^ol of the more 
inclusne term ‘ gingmtis ’ 

In a paper at the ^Vnnual Symposium of the \merKan Stomatologic Asso 
ciation in 1926 Asgis speal s of the approach to the stud> of this disease 
influencing the writing of aarious authors mostly along the bnes m which 
their conceptions of etiologv bear and m reviewing the literature this is espe 
ciallv true Asgis includes in his paper fortv nine references developing the 
subject mth forti nine points of view 

Gottlieb bas conceptions of pathologv with which 1 cannot a^ree," but he 
has called attention in the formation of the anatomic ditch at tlit union of 
the soft structures of the gum and the tooth to the fact that the detachment 
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noimallj^ nevei ieaclie& the ccmeutocnamel juuctiou, ' but is dh\ajs above it 
This I think is most important as an objective sign in cTetei mining clinically 
the piesence o± gingivitis 

Many and vaiied lepoits ha^e appeared on findings of Vincent's spiiillum 
and B fusifoimis by smeai, but most of these, -nhile advocating them as pos 
sible etiologic factors, associate them -nuth definite tiench mouth' and stom- 
atitis Burns^“ suggests then significance as pieciusois of pjoiihea and as 
possible causative agents m such unknonn etiologies as anemia 

The work of Eosenow, following Ins association with Bdlings, has done 
much to establish dental foci of infection His ivoik has dealt mostly with 
the tooth and its periapical relationship I hope to shon in this paper that all 
the principles of that work may be applied to gmgn itis and that, in propor- 
tion, gingivitis pel se is manj more times a portal of entiy primaiily foi 
microoiganisms Thus, it is an even greater potential focus of infection than 
the peiiapical sources Avhieh are not to be minimized in the least in impoitance 

In the Medical Journal and Bccoid^'^ a report of the 1926 Sjunposium on 
Stomatology revieus the opmion of Fiance, Italj^, Poland, Hungarj^ Germany, 
England, and America and gives a cross-section of about vheie the world 
stands today on gingivitis 

It is quite impossible for me to revieu complete! j' this liteiature in this 
paper, except to eaU attention to uhat seems to me to be high lights in my 
conception of the appioach to the problem In the studies on etiology some 
speak of pyoirhea as a manifestation of “loss of local resistance" due to 
systemic diseases, others as the etiology of those systemic diseases, some 
attempt a relationship to vitamines and food deficiencies, while others assume 
a lole of glandular inaetivitj Smoking, gingival trauma in mastication, food 
debris, toxins, mouth breathers, plates and dentines, budges and crowns, 
sdlival inactivity, acid mouth, abnormal calcium phosphates in the saliva 
pioducmg calculi and tartai, all have then impoitant adherents Infection 
as a causative factor is stressed by only a few authors but mentioned bj*^ many 
When it comes to treatment, the widest variations prevail, from the occasional 
paper on vaccines condemned by Krumwiede and Pratt in 1915, through pa- 
pers on general and local measures, to the radical surgeiv advocated bj 
Neumann 

A research group at the Unneisitv of Cabfoima organized in 1921, of 
which Beckwith and Simonton’- have published several papers, has developed 
along the lines wdiich our own work has taken moie nearlj than any other 
group so far as I know In a recent progress report, liowmrei, the conclusion 
IS diawn that “then accumulating data appears to indicate that pyoiihea 
belongs in the categoij of nutritional diseases “ ^ does not pre- 

clude the possibility of the cluneal pictures being often and largely dominated 
bv an infectious process '' superimposed on an initial predisposition 
of nutritional origin " As the present paper will de%elop, I have been led to 
an entiielv opposite conclusion, and I hope it is not due to a too persistent 

attachment to oui avenue of approach 

I hare said that gingivitis is a focus of infection, and in a recent paper 
have outlined these conceptions^ The importance of this beais repeating 
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Tlie gingua^ the scat of inflaiiiiiiatjoD, offers one of the best multiple portals 
of entry for such raiciooigaunms as the streptococcus to be picked up bj 
the subgingnal Ij inphatics and blood \essels for distribution throughout the 
bodj that I know of In this sense both as poitals of cntiy and os potential 
focal sources the giiignal position is the mast impoihut m the studj of focal 
infection and contiol of distant manifestations such as iheumatisin, mjo 
carditis, nephritis, artluitis and so forth Beckwith, et al,^^ li'i'vc leported 
with photomicrognplis the proof of the piesence of organisms in the sub 
gingival Ijmphatics, and I haie seen tliem luan^ times the same tissue being 
contiolled hj cultuies Thus it maj be nn tsfibhshed fact that niicroorgm 
isms admitted tluough pathologic gingnitis establish themsehes in the sub 
gmgival tissue where thej act as foti of mffttion fulfilling two three, and 
four of my conceptions as foci ' 

GINGIVITIS CUNKALM WD 1 \TJIOLOoiC ALL\ 

A discussion of what constitutes the noinial gmgi\a and its lelationship 
to the teeth appears m a prcMOus iiapei ‘ In this papei I ha%e also gone 
into some detail as to just what gingnitis is cluncnih and pathologically 
Gingivitis divides itself into acute subacut< and chionit foims based upon 
Its pathologic reactions associated with its tlnncal coin si This tlassificatiou 
18 influenced by local aauatioiis and etiologn „radntions on]\ ns those are 
modified in each case aftei careful clinical and Inboiaton studv These 
gradations, modifications, and annations oic not onli nnportont for piopcrlj 
firing the ty pe of case for stud\ and teaching but an most important to the 
indnidual patient in outlining tieatimnt Our fundnneutal conception of 
gmgnitis not only includes the terminal suppmatmg pus pod (ts which am 
body can see but all the imnoi degnes ot inflamimton ch inges nuohmg 
the gums which are now almost unneisalh passed up as noimal Gxiigi 
\itis IS a progressne disease with \en small begninings and it is only its 
terminal stage which is tlie well lecognwed condition now 1 nown as pyorrhea 

Gingnitis then, is a nonspecific inflaramition of the gums pioduced h\ 
a variety of infecting oiganisms starting acutely or moie commonly in 
siduonsly and becoming tenaciously chronic At fiist the gingnae show 
nothing moie than redness on pressuie with a little granularity on the snr 
face and here and there a shallow increase in the anatomic trenches (this 
stage of the disease is almost always passed oier as peifect]\ normal) The 
redness signifying gingival reaction continues and a little evndate appears 
in the trenches This is often found onh aftei careful search and sometimes 
in a clean mouth only at the occlusal suifnces of molai's or about a crown 
Ne\crthcless, it is theit as a starting point and fjiim itmr will c^entualh 
involve the gmgnae of all of the teeth This infection redness and exudation 
goes on to suppuration ulceration and deepening of the trenches, and well 
marked pockets arc formed about one two or all the teeth At this stage 
ridging of the gums (grnnulative subgingival fibrosis) occurs with ntrophi 
and recession from the teeth resulting in exposure of dentine Buring this 
progression the periosteal ln^estltu^e becomes iniohed in main cases e%ent 
Rally terminating in some foim of osteitis T am filml^ coimnctd that 
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many, not all, ot the so-called periapical reaction cysts and periaincal path- 
ology without cjst were originallj'^ of gingival oiigin and progression and 
had little or nothing to do with loot canals 

This condition attacks all ages and both sexes I have frequently seen 
it in veiy young children, and Di Vastine now has a loung giil under treat- 
ment, the eruption of vhose second teeth is markedly interfeied with by 
nothing more than a seveie infectious gingivitis This is jaeldmg veiy nicely 
to tieatment The acute and subacute stages aie by far most commonly seen 
in young adult life with slow piogiession on to middle life, Avhen ulceration 
and more advanced changes aie to be looked for The leij advanced chionic 
cases which are seen noiv and then in 3 0 ung life aie much moie fiequenth^ in 
the foity to fifti decade and about the time most of the teeth aie lost foi one 
leason oi anothei It is to the pieveution of this great saciifice of teeth that 
oui futuie voik must lead us, and indeed we hai^e tlie means at hand now to 
accomplish this except that it is someivhat complicated Neglected and dirty 
mouths aie moie apt to liaie advanced changes, but not in eveij^ case Some 
of the apparentlv diitj^ mouths mil be relatively fiee from infection and ad- 
Aanced gingnml changes, uliile, a ice veisa, some of the cleanest mouths m 
Aihich oral hjgiene is leligiouslj" earned out aviU haiboi Aurulent, tenacious 
infection leading to adianeed gmgival changes Eveiy case is a caieful stud}' 
unto itself, as to histoiv, symptomatology, clinical appeaiance, distant mani- 
festations, tj'pes of and quantitatiAm infection piesent and individual reac- 
tion to tieatment GingiAutis is an entity only m so fai as the gums aie in- 
Aolved, it is complex in its course, appearance, etiology, and treatment, and 
as soon as this complexitA' is undei stood and accepted, the tangle of the prob- 
lem piesented today’’ Aiill be decidedly cleared up The recognition, course, 
appeaiance, and etiology aie lelativelj’’ simple, but the tieatment is much moie 
baffling Tins, hoA\evei, lelying on the conectness of the other studies, is now 
Avell adA’anced Avhen certain pioceduies aie cairied out and bids fair soon to 
be completely straightened out 

REPORT ON 5,000 CASES OF GINGIVITIS 

This paper includes the report of 4,347 individual cases AA’here the gingiA’ae 
have been examined bacteriologicallj’- bj' smear, dark-field, culture, oi section 
These cases do not belong to a group suiA’ey but aie the routine cases caiefulh’ 
studied piesentmg themselves ovei a period of years All liaie had smears, a 
feAV daik-fields, many cultures, and a few sections With cases not mcluded 
in this gioup, Ave have seen yvell ovei fiy’e thousand AAhich Ave believe should 
be a numbei laige enough fiom Avhich conclusions may be diayvn Statistics 
mean ymry little oidinaiily, but m laige groups they at least point to facts 
The same relative methods have been used thioughout the study, but neces- 
saiily^ expeiience has biought impiovements, and I desire to offer a stand- 
ardized method foi the examination of all gingival cases This exammation, 
wheie possible, should be cained out by one peison in the laboiatory who 
will haye acquiied a unifoim giadation of amounts This is qmte important 
in recommending tieatment, since the success of the lattei depends almost 
entirely upon the aceuiacy of the foimer If the patient is taken into the 
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toiifiduicL, as lie hhoukl be in oitlci fo <,nm Jus toopcj ifion fbe inipioi ement 
as measured bj gradation is a ^ood aid fo Ins moiale 

The mouth is sunejed feeiienlh, and the phjsital coudition biiefl> 
noted In tlie group stud} oX oral foci of infection tlus first examination 
should be quite complete and uhile it helps to ha\e the leport of the larjTigol 
ogist and dentist^ the c'cammation should not be confined entirely to aieas 
nhich the> ma} ha\e poiuted out Coopciation in this lespcct helps indeed 
It IS not necessar} to use the dail field for ovaraination routine!}, as sug 
gested b} some, and after a few hundred casts ln\e been examined for 
familiaritj, the darl field should be reserved tor blood luetic serologic posi 
tne cases ivhere the question of Treponema palhdnm is raised I haie onl} 
seen Treponema pallidum once in gjngi\al exudates but m} group has not 
included man} actne sceondan siqilnhtics 

After the entire gmgnae ba\e been sune}ed expose the gums mth a 
wooden tongue dcpicssoi moistened m water (so that it does not stick) and 
obtain material from all possible sources m the feingnal sulci both upper and 
lower A 22 gauge ehzorac ujie small loop shghtli bent is most suitable 
Platinum wire is too soft and instruments ire too stiff chrome wne is 
preferred Wheiexer the guigival trench is deep the loop should be worl ed 
in and out until gross material is obtained I ba\e obtained positive findings 
on several occasions following a negatne report b} attention to the detail 
of obtaining the exudate This method if earned out e,cuth will haidl} 
anno} the patients, manj' of w’honi arc ncMous expecting fo be hurt It is 
not necessary to flame the loop between diffcicnt situations examined, since 
any transfci from one pocket to anotbci does not mean aiij thing in the 
mouth Aftei the first flaming which the patient ma} see, assure him that 
the loop IS not hot Care should be tal on not to get hemorrhage since red 
blood cells in laige numbers interfere with the subsequent examination of 
the slide 

Transfer the mateiials obtained to a large diop of plnsiologic salt solu 
tion 0 85 per cent, on a micioscopic slide extnh mix with the loop, and 
cover With a square cover slip Water, of course is not to be used In the 
summertime the slides do not need to bo heated but if the room is cold and 
it IS winter the slide should be gentl} lieatod ovei the top of the Bunsen 
flame A warm stage max be used but this is not absolntel} essential The 
Plides howevei ninst not le cold Examine under tlie high dn power 4 mm 
objective, as a loutine tvienty fields should be lool cd at moie mav be but 
certainly no less This will give one a relatnel} quantitative idea of each 
group sought and of the piepondcrnncc of one over the othci If this qnan 
titative estimation is reported in grades of 1 plus to 4 pins it will be a great 
help m outlining and carrying out treatments Where anv type is not present 
We use ND , not demonstrable One plus means present but onlv a very few 
for example one endameba seen in twenty fields or an occasional spuonema or 
pus cell 2 plus and 3 plus mean increasing degrees for example one or two 
endnmebae in every two or three fields 4 plus means large quantities as two 
Or three endamebae in most every field, spironema bv the millions or heav*T 
exudate of pus 
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Aftei the sbde has been caiefnlly exanimed lu the tiesh, the covei slip is 
gentlj^ diaira acioss the slide, the lattei is fixed eithei faA heat or bj a meiciiiial 
fluid and stained bA’ anj"^ method jneferied A good Giani stain is perfectly 
satisfaetoiy, Giemsa, carbol fuchsin iveak alone, Wright’s stain. Hiss’s capsule 
stain, plain metliA lene blue, all give good fields For endameba ire prefei a 
fixation by Sehaudmn’s meicuiial fluid and a stain by Giemsa or iion-hema- 
toxjlin It IS belieied that the fiesh smeai examined bv the 4 mm objectiie 
glides the lerj best examination shoning all factois to the best possible adiaii- 
tage The stained smears help out in critical study, and m using the Giam 
stain, pieA^ailing tjpes of bacteria may be tentatn elv enumerated, as foi exam- 
ple, pneumococcus, stieptococcus, B eoli, etc 


The important features to be searched foi in ordei of importance aie the 
spironema, fusifoim bacilli, Endameba gmgivalis (Gios), bacteria as a group, 
COCCI and bacilli motile and nonmotile, pus cells, red blood cells, desquamated 
epithelium, and mycelial threads undei the geneial term leptothiix Unusual 
findmgs, such as yeasts, piotozoa othei than the ameba, ciAStals, debris, food 
pai tides should be noted at the end of the leport 

Wheie cultuies aie made to deteimme specifically the bacterial floia oi 
to study in detail a piedominating oiganism, loops aie obtained diiectly from 
the gmgiAal sulci and planted on appropriate media The media aie waimed 
m the incubatoi and immediateh incubated As a routine ye use labbit, 
guinea pig, sheep, oi human blood agai plates (yeiy light blood) streak 
planting, autogenous blood agar plates, autogenous blood the method of Heist, 
plain broth, sugai broth, ascitic fluid, and anaeiobic cultures The lattei are 
prepaied by inoculating a plam agai slant and stab, pouiing a tube of plain 
broth, glucose bioth, ascitic fluid, whole blood, or tissue and coyering the top with 
a good paraffin layei Special medium, of course, may be added for special pur- 
poses It IS not essential to culture moutlis routinely unless one has a laige labo- 
ratoiT force, but in given cases not lesponding to tieatment a chemotherapeusis 
may be ivoiked out by autogenous cultuies It is not practical, of course, to 
section gingivae loutineh", but this should always be done aftei cultuiing opera- 
tive bits of tissue For study, of couise, small bits of tissue maj be lemoved by 
biopsy 01 taken at autopsy 

Eeferimg to Table I, which lepicsents the fresh smeai exammations, it 
will be found that spironema appealed 3,778 times oi 96 4 pei cent, the 
endameba appealed 2,809 times or 71 6 pei cent, the spiionema and endameba 
veie piesent at the same time 2,668 times or 68 0 per cent The spnonema 
appealed alone 1,110 times or 28 2 pei cent, the endameba appeared alone 141 
times 01 3 6 pei cent Theie weie 428 cases which had eithei no cluneal evi- 
dence of gingiAitis or at least very slight evidence in i^hich neither the 
spnonema nor the endameba could be demonstiated These include the con- 
trol negatn es, and there was not a single case of cbnical gingmtis in which 
one 01 the othei of these organisms could not be demonstrated 

The 2,613 oi 66 6 per cent of the smeais shoving bacteria lepiesent those 
cases haling outstanding clumps and masses of bacteria gi owing in the 


•since Ulis paper -nas presented I am routlnelj culturing all cases and I would advise 
at least a blood agar plate be studied for each ginghal flora 
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T^BLE I 

I^CIDENCE or OCCUBKENCE OF DirmiEJfT OPOAVISJfb 



NinujEr 

PEH CEM 

Total Dumber of cases 

5 000 


Number of cases recorded 

4 347 


Number of cases of gingivitis 

3,91D 

00 2 

Number of cases of normnl 

428 

08 

Spironemv present 

3 778 

9G4 

Endameba gingivaha present 

3 800 

716 

Endameba and spironcma present lu sninc ias>c 

-bCS 

68 0 

Pub cells present 
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Leptothrix present 
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Trichomonas present 

1 

0 02 

Cercomonaa present 

48 

12 

Bilantidium present 

2 
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gingnal sulci The 33 3 pci cent remaining of com sc were not steiile, but 
the bacteria v^ere not present at least in siuonrs in sufficient quantities to be 
noted Indeed, in smcai, normal mouths ait surpnsmgh fiee fiom eaerr 
thing It IS fiequentlj difficult to get e\en enough to lool at On the 
other hand, ad\anccd gingivitis has so much that tlie smeais imv easily be 
made too thick to be viewed 

The fusiform bacillus that is a laige slighth curved fusitonu bacterium 
was noted 2 211 times or 5G 4 pci cent Foi some time wc have not regarded the 
relationship between this bacillus ind spuoueraa ns a sjonbiosis but liave consid 
ered that thev have a closer bearing Then position ns regarded will be 
discussed later on Wc behove thev should be noted wlieie thev arc present 
in the absence of spuoneiiia but cannot give am figure on this lelationship 
at this time 

Tabic II points out the giadations of spiioneiim and endameba based on 
the standardization pieviously outlined In the case of spiionema the occui 
rences as 1 plus 2 plus and 3 plus aic about the some while the 4 phis is 
decidedlj lowei in iiumbei In the case of eiidnincba theie is a marl ed dif 
ference between the occuiience of 1 plus and 4 plus I tlmil these figures are 
the result of normal etiologic incidence but I also believe thej aio reduced 
in the higher degree bv general mechanical oial h 3 gienc as practiced todnv 
While the tootli pastes and powders as nsed with biaibhes have no pi ev entire oi 
curative powers in legard to gingivitis thev do help in a gcneial cleanup 
and in this wav reduce the seventy of gingnnl infections 

The table shows 3 082 cases or 531 per cent with outstanding mvcchal 
threads or leptothrix accumulations We aie not in a positive position on 
this organism and its relationship will bo discussed latci The v easts and 
fungi are not listed but their incidence of occuiience is veiv low and thev 
have no direct etiologic bearing 

The few protozoa other than endameba were noted and cited for appro 
priate treatment but thev plnv pncticnllj no part ns general etiologic factors 
in gingivitis ^^hele piescnt in a given case their activity innv nritato and 
open up portals of ciitiw, and in some cases their persistence is tenacious in 
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tabee n 

Gradatioins or Positives in Numbers Pee 20 Pields of Each Examined 



IsUilBER 

PER CENT 

Spironema 1 plus 

1,205 

31 6 

Spironema 2 plus 

849 

23 2 

Spironema 3 plus 

1,212 

317 

Spironema 4 plus 

537 

13 4 

Endameba 1 plus 

1,862 

65 0 

Endameba 2 plus 

574 

20 1 

Endameba 3 plus 

322 

113 

Endameba 4 plus 

90 

31 


spite of treatment Hinshan^^ lepoited thiee cases Tricliomonas buccalis out 
of 64 cases cultmed or 4 6 per cent Tins is consideiably bigbei than our own 
incidence but not enough to influence tbe geneial conclusions in any waj 

One bundled pei cent showed the piesence of pus (that is exudative white 
blood cells dead oi alive in sufficient numbeis to be called pus) This repre- 
sents another pomt in the inflammatoiv nature of eveiy case of gmgivitis At 
the same time, of the 428 cases called normal, 145 or 33 8 pei cent had some 
pus while 283 oi 66 2 per cent showed absolutely nothing 

As has ahead}' been stated the smear reports in this paper are based 
mainly on fiesh smeais examined as recorded The stamed smears were not 
noted sepal atel}', indeed they aie no longer earned out routinely and are now 
used only to bring out ceitain special features as already described It is 
advisable to check the fresh smears with stamed preparations imtil thorough 
familiarity with the fresh is obtained 

In the examination we are in the habit of first determining the presence 
of endameba by a search of at least twenty fields and notmg the number per 
field They are readily found and have many definite characteristics The im- 
portant feature of the fresh smear is the movement of endameba which makes 
them definite "We next determine the presence of spironema noting number, 
shape, size, and motility, next the relative number and clumping of bacteria 
and pus cells and anv predominating bacteria In the latter search, fusiform 
bacilli and leptothiix are mcluded Finally we are on the lookout for yeasts 
(we think that routine stained specimens would show a higher incidence of 
occurrence but at least for the time being they are relatively unimportant) 
piotozoa other than endameba and anything unusual This takes in all about 
fifty fields in the study 

Cultures from gingival sulci show a wide variety of organisms both 
aerobes and anaerobes While this variation is marked in a large number of 
cases, the flora of a certain mouth is relatively constant when it is kept under 
eultuial control from day to day or month to month Unlike some lesions of 
the nose and mouth in which a single organism either develops at the expense 
of others or in its development becomes repellent to others and the cultures 
are ehaiactensticallv single organisms the gingival sulci as a rule give a 
very mixed floi a Thi ee, f oiii or more different species is the i ule The coccal 
"roup predominates and anaeiobes are always present In the complete study 
of a "iven case where cluneal signs continue in spite of treatment, where 
control cultures are admsable before going into deeper structures, or where 
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a flora is desued foi tlic picparatioii of a ^aecme material fiom giiignal pocL-ets 
should be planted on seacial diffeicnt tjpes of media and careful fishing and 
pure cultuie isolation earned out Tins paper is now too long and cannot 
include details of cultural studies, but suffice it to sa\ that the gmgnal bac 
terial flora as a group cntitj plays an ctiologic lok in gmgiMtis and a much 
more important one m the sccondaij deeper tissue nnasion with the develop 
inent of focal aicas of infection 

The sections of gingivae so fai studied aie quite umfoim in tluii appeal 
ance We arc not including here the moie coniple:^ pathologj of the different 
t\pes of so called pciiapical cjsts and periapical pathology We haae a nuni 
her of jaws lemoacd at autopsv including gingicae, teeth and bone which 
wiU be the subject of a sepaiatc uport The noimal gingiva shows aera 
little other than the epithelial coaenng the loose connects e tissue and lymph 
spaces with thin walled blood \csseK and a few submucous racemose glands 
The latter aie not numoioiis and aie lathei nidimentan in tipc When the 
gmgnae arc the seat of iuflammatoi\ changes lound celled mfiltiation of 
the wandering Ijmphoeytic and plasma coll tomis piedommate The polj 
raorphouucleais are scattered and oecasionalh definite small abscesses aie 
to be seen Where the process is adaanced suiface ulceiation is piesent with 
itsfmc of neciosis, and often against this mail ed infiltrating Icueocjtic lines 
of demarcafiou arc made out As the process ad^auees and in the more 
chronic cases of long duration, much inegular fibrogcnetic tissue with strands 
of old hjaimi7cd bands are present In tlic imdst of this tissue microorgan 
isms arc readilj dcmonstiable bj appropriate staining as lias been shown bj 
Beckwith, ct aP* Bj careful technic these oignnisms can be cultured, and 
the plates rarelj show more than two t^pts and raoie often a single organism 
IS obtained Tins will always bcai a direct iclationship to the same oigamsm 
which can he cultured from the gmgnal sulci of the same case before its 
surgical removal Some form of coccus is the predominating tjpe 

Twehc cases avere studied c^cij da\ for thirtc da^s with a dailj com 
panson of results Eight of these cases were gingmtis of lanous stages and 
foui weie normal controls Thca were studied thnicalh and ba smear and 
cultuie The\ were submitted to recorded contiol treatments and minute 
detail as to anj influcncmg factors were rccoided The persistent and tena 
Clous qualities of the \arioas infecting factois weie striking but just as 
striking was the impioaement both cinuealh and bnetenologicallv uudei 
treatment The limitations hoa\evei of out present 1 nowledge of efficient 
remedies was quite apparent from this studa The periodicity of infection 
was partiailv established, and at least a tcntatnc piogram was mapped out 
for the necessity and times of continued treatments Prom the cultures of 
this group it was found that all sizes, shapes and activities of spirilliforra 
organisms could be obtained, and avc non boheae that thes all belong to the 
one group spironemn Subject to further ptoof it is our opinion that the 
EO called fusiform bacilli are leally macelial threads segmented from a parent 
leptothrix bod\ which aie both giimpositnc and gram negative according 
to their stages which aie both motile and nonmotile also according to then 
stages and which in the motile form angulate and become spnals during a 



462 


TUL JOURNAL Oi LVBORATOHY \ND CLINICAL MLDICINE 


cycle of then development It is very difficult to grow these oigamsms, at 
least m our hands^ hut fiom a composite study of a laige numbei of cultures, 
again subject to proof, we believe the spiral oigamsms piesent in such laige 
numbei s in so many mouths are stages, thiough motile and nonmotile bacilli 
which are now known as B fusiformis and aie now generally considered in 
symbiotic relationship, of a paient fixed mycelial oi leptothiix grouping of 
the so-called highei foims of bacteria 

The changes in H-ion concentration of the exudates of gingival sulci 
as compaied with saliva weie earned out bv the micro method, using the 
LaMotte coloiimetiic set-up In the gioiip the twelve cases were included 
and 256 observations veie made This numbei is entirely too small to diaw 
definite conclusions from, but the figures aie lathei sti iking The gingival 
exudates aie quite acid and vaiy somewhat undei different conditions, prob- 
ably due to the cultuial influences of acid-foimmg bacteiia The exudates 
aie decidedly moie acid than mouth salivas The aveiage Ph of a gingival 
sulcus, the seat of gingivitis, is 5 72, with a lange of 5 4 to 5 8, the lowest 
4 6 and the highest 6 1 

THE RELATION OF THE BACTERIOLOGIC FLORA TO GINGIVITIS 

The bacteiiologic floia of gingival sulci in i elation to periapical cultmes 
IS, of comse, complex but is apparently quite constant and persistent as fai 
as each mouth is concerned That is, there is not much change in types of 
the organisms from day to day The predominating cocci, Staphylococcus 
hemolytic and nonhemolytic, aerobic and facultative anaerobic, gas-producing 
and acid-formiug, Stieptococcus pvogenes, hemolytic and nonhemolytic and 
the laige group of B hoffmanu are quite constantly piesent in all mouths 
The lelationship of this floia or at least of one or two characteristic oigamsms, 
to subgingival aieas, deep peiiapical cysts, root canals and infectious osseous 
cvstic mandibular osteitis and sinus m\olvement aie striking, and m a given 
case the same oigamsms can be isolated fiom the gingival as well as fiom the 
deeper sources Of couise, theie come to one’s mind immediate! j'" questions 
of contamination Let me say heie, when one first staits to work on this 
problem bacteiiologically technical difficulties beset one at every hand, but 
with expeiienee and a complete knowledge of v orking conditions contamina- 
tions can be completely and entirely ruled out and one’s lesults can at least 
keep one’s oivn mind at lest The secret of success is sciupulous attention to 
technical detail and plent’s of checking The only other factoi is experience 
It was from these bacteiiologic findings and checks that we fiimly established, 
at least in oui own minds, the fact that gingivitis is so often a multiple foiin 
of infection and of much greater importance than root canals in establishing 
deeper and moie potent foci Wlien this fact was realized and applied to 
cluneal obseivation and treatment, the results obtained improved markedly 
and have been most giatifjung and confirmatoiy 

The bacteiiologic flora in its relationship to the gingival pathology is 
worth considerable thought, and upon this relationship hinges the lelative im- 
portance of each of the organisms enumerated and the parts they plav As 
suming the gingnal sulci contain a Aaiied floia, is it fan to assume that an^ 
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one oigamsm is luoic impoitaut than am oUici Mint pioois nit Mt abk 
to set forth ns to the impoitmcc ol tath? Iii the fiist jilatt the uiltmal chai 
aotensties ot all oigniiisms found iijnst be fiillj hnoiin before niij nnimnl 
experimentation can he suctcssfnllj made and Koch s postulates fulfilled It 
13 said that spirouoiua for instance, glows amciobicallj but to aecomplish 
this IS extreiiieh diTleult The endamebae haic been giowu, but to get neb 
eultuics easih is s' nost impossible at the pit sent state of our hnoii ledge 
Unfal these tiio oiganisms aie nioie thoiough!} nnsteurl ne fiel tint anj 
animal ii orh w ould be iiu oniplcte In order then to gi\ e a i ehtn e importance 
to these diffeient baotern, ne must tuiii fiist, to the chaiacter of the pntli 
ologe, and second, to the lesiilts of chemothci npentio att icl s directed at each 
Mitli a caicful notation of good and bad changes obtained 

The pathologj suggests genei il chronic infection, that is, small doses 
constantlv rcccncd with now md llien n simp lliieup with suppuration 
Endameba has neter been found m the gingiial tissue We ha\e looked for 
it often and still feel tint at limes it must nctuallj m\ade the tissue although 
this IS not its habit fepironemn has lueei been sneccssfnlh demonstrated in 
the tissue, hut more painstaking search must be madi foi this The other 
groups of oiginisms liise been demonstrated both bj section and bj culture 
111 the tissue, and the tissue shows pathologic ciidcnee of reaction against 
these organisms Endimeha spiioneraa and organisms aie found moie or less 
oonstantlj in gingual sulci showing eiidenec of gingiMtis It is therefore 
fair, and wc bclitve reasonable to attach the proper ctiologio significance to 
these organisms in so far as our present state of know ledge will allow 

The spironema under most conditions in the mouth ait extiemolj active 
The} are actuall} belligerent against colls, the} have a rapid meolnnieal eoik 
screw 11101 emoiit which is directed actualh in mass attack so that thei arc able 
incohanicalh and violonth to sh il c a pus cell Multiph this action b} the 
billions which aie present in gingiinl sulti and moehanioallv then they are 
the finest 1 md of a stimnlus to set up tianrantic reaction This is entirely 
aside from am toxic action which they nni possess against cells 

The endiraeba is niueh alowei in its action but just as powerful kleehan 
ically it is able to wedge itself in and between ceils and debus and icnunds 
one of the rclatiie sticngth of an elephant in ordinal} underbrush On the 
other hand it is quite likel} to haie an en?}mic digcstiio toxin, and its 
poweis of phagoc}tosis are well known There is doubt in the minds of 
some hut thei need be troubled no longer if they will hut obserie that an 
endameba will engulf a red blood cell Wc haie seen this on numerous 
occasions It was first seen by us in a preparation of Di Allen I Smith’s 
and since on several oooasioiis w e hai e seen this repeated The red blood 
cell IS attracted to the suifacc of the endameba as though b} a potential 
surface tension It is not actuall} pulled in by the psendopods hut seems to 
melt into the bod} of the endameba which is always iii stioug actniti when 
this IS accomplished It is a matter of many minutes, as man} as twent}, 
before the red Hood cell is actually inthin the body of the endameba but 
once inside its identit} is rapidh lost It seems to be quiclch consumed as 
though h} solution AVe haie spent many hours watching the inoicmcnts of 
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endameba, and nhile one m activitj does many queei things, all movements 
except the digesting of bacteiia and led blood cells seem to be absolutel} 
purposeless This piotozoa is composed of a veij delicate chemical mech- 
anism, and the least change of the sui rounding medium throws it mto dis 
solution The eudamebae then not actually in the tissue but in the gingival 
sulci aie stiong mechanical factors and tiaumatic stimuli for inflammatoiy 
reactions 

With the powerful initiating stimulus of both endameba and spiionema 
setting up and continuing an inflammatoij reaction, the smaller but more 
powerful bacteria, many of which are not only motile but dart across the 
field so fast that they cannot be followed, use the gingival sulci as a poital 
of entij^ to the subgingival, peiiodontal, peiiosteal and osteal tissue and con- 
tinue a more vuiuleut and m a way a moie important reaction This leads to 
tissue pathology, extensive gingivml inflammation, multiple foci of infec- 
tion and from these organisms are picked up by the hmphatics and the 
blood and carried to distant and varied parts of the body This is a slow 
process, an intermittent process, and mostly, for which we can be thankful, 
in vmry small doses Such bacteria, lodging m distant paits of the bodv, 
set up reactions characteristic to their tjpe, mfluenced by their selective 
activities, and theie is seen the varied sj mptomatology of what we have 
spokeu of as distant manifestations of oial dental foci of infection 

One of the othei factors may be present m a mouth, they help to piepaie 
the field and continue as an iiiitant, m oidei that the bacteria may do their 
actual fighting work When it is remembeied that all the bacteria want is 
a place to live and some food, and when they find such excellent conditions 
in gingival sulci for cultural elegance, is it any wondei that gingivitis is so 
prevalent These other factois, what Vastine speaks of as the negative 
phases of the subject, are lack of dental oral hygiene, uselessness of dental 
creams and powders from a ehemotheiapeutic standpoint, inefficiency of the 
toothbrush method in reaching gingival sulci, the mechanics of crowns, 
bridges, plates and dentures, cavities and dental caries, calcification of gingival 
exudates, traumatism of chewmg, accumulation of foodstuffs in and between 
teeth, sugars, pioteins, and the in tra vital relation of sjstemie diseases These 
and maybe others play a part in allowing gingivitis to start oi in helping to 
continue it and in that sense aie contiibutorj’- factors, but in no sense are 
they to be considered piime etiologic factois They are most important, how- 
ever, in accomplishing a final cleanup when it comes to treatment 

PRINCIPLES or TREATMENT IX GINGIVITIS 

This paper is now entirely too long to include treatment, but the prin- 
ciples as vvoiked out bj Vastine in complete cooperation with the laboratory 
must be at least discussed In the first place the bacterial flora of the gingivae 
with gradations of positives must be studied and used with frequent checkup 
for all subsequent treatment It is perfectly proper for the laboratory to 
suggest types and dosage of ehemotheiapeutic measures The successful tieai- 
ment does not depend upon any one or Uoo procednies, methods, or dings 
hut a mass attach using eveiij available method against conditions found in 
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llic vidwulual mouth llieic is no one specific cause foi giu^i-vitis and there 
IS no one speeifie treatment After all possible data as to etiologic tactors 
haie been obtained in a giieii cast, appropriate methods of coneotion are 
then to be carried out If eanijSics and caries aie present, they must be tor 
rented If bridges, cron ns, ef?,ji^ye irioiig tliej must be corrected (we have 
seen manj beautiful meehaiiieal arrangements «hich it was absolutely neoes 
sary to sacrifice befoie a giicn tase could be cleaned up) This is a matter 
of much education, but it might as well be realized sooner than latei If 
there arc anv gross collections of so called tartai oi calculus uhich are 
traumatic stimuli, thej are to be reraoied but the geneial process of sealing, 
nith mjnrj to sott tissues and espeeinll} to the tooth is absolutely condemned 
and the general practice of soahiig might as well stop right non The same 
thing holds good with all the rarious maiidiil polishers, stones, and wheels 
which do more damage than good Eicrv injure to soft tissue and the tooth 
must be repaired The tooth has little or no rc„eneiatii!g power, injurj to 
it leads to caries and injurj to the soft tissues leads to or inei eases the chances 
of portal of entrj for raicrooiganisms The dentists as a whole aie of course, 
antagonistic to these statements, but that is due to the teaching m our dental 
schools todai, and to the striking lack of knowledge of fundamental path 
ologi The crying need is a genet al coopenfion m flic entire study of this 
group 'We have tried to show the relationship between giugnitis and deeper 
focal aieas and, of course, the cleanup of both aieas must go hand in hand 
Anj other pathologic changes in the nose and mouth such as tonsils, or 
sinuses which are just as impoitant, must hase an absolutelj cooperative 
cleanup When all eoutnbutorc factors hare been recognized and means 
taken to control them, local chemotherapeutic measures started at the same 
time or befoie some parts of the cleanup, as foi esaraple before dental foci 
are touched, should be Mgoiously earned out Some patients inaj require 
treatments once a week some onee a dac, some cierj two houis all depending 
upon the clinical characteristics and the iiinlence of the infecting organisms 
Some inaj clear up promptlj, and some mas icquire treatment for months 
After a general cleanup a return checl up should be earned on about once a 
month The most sec ere cases after tliej arc under control mac he kept so 
hj 8 treatment caning from once every two to tliree weeks to tiro to three 
months So far as our chemotherapeutic knowledge goes todaj, there is 
nothing which cnll clean these cases up and 1 cep them clean forever Thee 
all tend to recur, and the verj best that can be hoped for is control Tins 
however, fortunntelc can be earned on with almost one hundred per cent of 
assurance if— and so far as wo Icnow onlc if — all the conditions enumerated 
are established and maintained 

The therapeutic measures are manj, but the aniline djes aisplicnamine 
emetine, Dakins’ solution hot water niigations, sodium perborate, hvdrogen 
peronde, combined in some combination to fit the bacteriologic fiora aic the 
best remedies we have found so far Moutli washes are valuable mcrelc as 
cleansers and any tooth powdei oi paste is good for cleansmg reasons none 
of them have any infiueiiee direetlj on the specific factors of gingivitis 

The method for administering various drugs is most important, and that 
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advocated bv Vastme is tlie most duect and efficient so far devised The use 
of the rubbei cup gets the ding in the dilution which is best suited directly 
to the bacteria in the gingival sulci without injury to the tissues Swabbmg, 
needles, instruments, syringes, pressure devices have all been tested out, and 
none of these have the efficiency of the small rubber cup The length of time, 
the concentration, and the nomrritant chemical character of the drug are all 
very important as is the interval between treatments 

We are opposed to all opeiative procedures on the gums, that is in the 
treatment of gingivitis per se, except in special cases, for example, where one 
pocket IS almost a sinus and a small incision would facilitate drainage or 
the application of the tieatment 

SUMMARY A.ND CONCLUSIONS 

1 The problem of gmgivitis is one of the largest and most important phases 
of medicine as it stands today It is far-reachmg in that over 90 per cent of 
our population have it in some foim or another Its coiitro\eisial stage in- 
volves mainly the dentists while the medical men aie lealizmg its importance 
and demanding a more eaieful attention to it 

2 The term “pyorrhea,” repiesenting as it does the end-stage of a dis- 
ease, should be immediately discarded for a more inclusive term Gingivitis 
qualified bj’' acute, subacute, or chionic is suggested, sinee the disease is in all 
stages an mfiammation of the gingivae 

3 The disease in the majoiity of cases goes unrecognized in the early 
stages, runs a long-continued course, finally terminating in pockets, destruc- 
tions, recessions, and loss of teeth It is one and the same thing in different 
degrees of seventy and stages of ad\ancemeut 

4 A plea for early lecognition and adequate prophjlaxis is made, and 
if carried out, many of the terminal changes mil be avoided 

5 The gingival portion of an acute trench mouth is one and the same 
thing as other gingivitis and the acute flaieup is due to cultural characteris- 
tics and conditions The acute ulcerative and exudative gingivitis progresses 
to stomatitis, the condition non recognized as trench mouth 

6 The study and future treatment of gmgivitis depends upon an intelli- 
gent and close cooperation betn een the laboratory and the dentist When 
this exists with the patient’s cooperation, results may be expected in every 
case This has a good many “ifs,” but the complexity of the problem de- 
mands it at the present development of our knowledge 

7 The high points of a study of oiei 4,000 cases aie lepoited fiom an 
ctiologic standpoint, and the following conclusions aie drawn 

A 96 4 per cent show the presence of spironema 

71 6 pel cent show the presence of B gingivalis (Gros) 

66 6 per cent show a definite bacterial flora 
B These three groups of organisms alone or in combination are the 

direct etiologic factors in every case of gingivitis, and all other factors 

present are contributoij^ and subservient 
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C The spironemi and E gmgi\ali3 and baetena act mechanicailr, 
finding an ideal culture bed in the gingual sulci in which to set up a 
gmguitis The toxic factor of each is probably secondary but equally 
important 

D The spironema and E gmgisaUs reside probablj only m the 
gingival eulei while the bacteria penetrate the gingivae, lodging in the 
deeper structures w here thet act as potent foci of infection 

E There is ev ideiice that the so tailed symbiotic relationship of Vin 
cent’s spirillum and B fusiformis does not hold but in realitv these are 
cycles or phases of a higher form of leptothrix 

P It 18 suggested that the term Vincent s spirillum is misleading 
and should be discarded as well as the ontitv Vincent s angina 

G Until further light is throun upon the spirilhform organisms of 
the mouth, we believe that all of these organisms aie one and the same 
genus and fall best according to the manual of Dcicrmviatne Bacienology 
under order VI spuochetilcs Paniih 2 spiiochetaccae Genus IV spiro 
nema,* 12 Spironema Miici ntu (Blanchard) For the time being we think 
that anv association, as a sjmbiosis oi as a necessity for diagnosis, with 
any fusifoim bacilli may be disregarded We fuither believe, under 
Genus V treponema of the same familj spirothaeticeae that 3 Treponema 
microdenteum (Noguchi) 4 Treponema macrodenteum (Noguchi), and 
5 Treponema mucosum (Noguchi) arc one and the same as spironema 
With cultural variations 

H The disease knowTi as trench mouth is nothing more than a flare 
up having its ongm in a gingivitis and ns such should be spoken of as 
acute ulcerative gingivitis and stomatitis due to spironema as a part of 
the general problem of gingivitis 

I A method of studj from the laboratoij standpoint is offered with 
a standardization of reports 

J Gingivitis is not due to a singk specific factor but to a combina 
tion of infections which must be studied iii cverj mouth and evaluated 
for that individual 

K We believe that the evidence bactenologicallj pathologicallj , and 
clinically is sufficient to show defimteh tiic lelationship between the or 
ganisras encountered ind the clinical reactions and to state that all forms 
of gmgmtis have a common etiologv with dcgiees of reaction 

U Wc believe that the vist majoritj of cases start insidious^ m 
joung life and continue slovvij but progressiveh terminating surelv and 
eventually in marked and destructive changes in the middle and later 
decades 


8 Prom an intensive study of twelve cai>e& with daily examinations, the 
constant character of the gmgival bacterial flora was striking 

9 The H ion concentration of gingival exudates would seem to be influenced 


Tj „Wrh^e the generic name aplronema appears In this paper it should 
Borrella- The generic name spironema used In the ftrat edition of the Manuai of 
Baeterjolopi/ is invalid because of its prior use for other organisms and in the second edition 
« Is changed to Borrella 
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by the gas-forming acid organisms of the floia and to maintain in pait an acid 
leaction, ■which is gi eater than the sain a of the mouth 

10 The gingivae, the seat of gingivitis, offer the laigest and most impor- 
tant single poital of entry for microorganisms and as such are the most 
potential souiees of foci of infection in the body 

11 Organisms picked up by the circulation fiom the gingival foci are 
lesponsible for many distant manifestations and metastatic foci 

12 This lattei statement makes a direct connection between this souice of 
infection and such diseases as arthritis, iheumatism, endocaiditis, myocarditis, 
nephritis, anemia, and several more 

13 The treatment depends upon a careful consideration of all contributory 
factors piesent in a given case and their complete coriection With this, local 
chemotherapeutic administration in pioper amounts, concentration, time, 
method, and control canyon, the problem of gmgivitis difficult and complex 
may be solved 

14 From all these diffeient angles it is finally concluded that gingivitis 
IS an entity only in so far as it involves the gums, it is due to several factors, 
piimarily infection with spironema, E gmgivalis, and the bacterial group 
playing the important role, and all other conditions are secondary and con 
tiibutoiv Gingivitis is a chronic disease of long duration in the vast majority 
of cases, starting mildly but ending in neciosis and destruction Gingivitis is 
subject to acute fiaieups as a part of the geneial disease Gingivitis will sub 
side and can be absolutely kept under control by appropiiate therapeutic 
measures intelligently applied 
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LABORATORY METHODS 


THE CULTIVATION OF TUBERCLE BACILLI AN IMPROVED 
METHOD FOR ISOLATION PROM TUBERCULOUS MATERIALS* 


Bill J Conrcu, i\rD Pn D and Nvo Uicr M S , Pii D Di.N\ER Colo 


S INCE tile introduction in 1915 of Petroff s' method for the piimary isola 
tion of tubercle bacilli from tuberculous materials, there have been few 
advances or improvements in methods for isolating tubercle bacilli, and this 
method has been considered the best and most efficient by the majority of 
laboratory workers as well as by clinical pathologists More recently Lowen 
stem suggested the use of acids as reagents for treating the tuberculous 
material before planting on mediums for isolating the tubercle bacilli The 
advantages or disadvantages of the acid methods over the sodium hydroxide 
method have not been thoroughly investigated The clinical pathologist who 
lushes to isolate tubercle bacilli from tuberculous materials either for diag 
nostic or experimental purposes would prefer a metliod yielding pure cultures 
in as short a time as possible and with the least expenditure of labor and time 
for performing the manipulations required The timesavnng factor plays an 
important role in the selection of methods of diagnosis especially and partic 
ularly for the isolation of tubercle bacilli, since these organisms grow only 
slowly at best For this purpose and as a part of the program of the Research 
Committee of the American Society of Clinical Pathologists a critical study 
was made of the relative efficiency of the alkali (Petroff's) and acid (Lowen 
stein’s) methods as well as of several other methods considering especially 
the efficiency of the reagents and the suitability of the mediums 

A studv of the methods for the isolation of tubercle bacilli from tubercu 
lous materials can conveniently be divided into two parts namely one dealing 
with the efficiency of the reagents in killing off contaminating organisms and 
the other the efficiency of the medium for the growth of tubercle bacilli A1 
though these studies weie concerned primarily with isolation from positive 
sputums, the results apply equally well to other tuberculous materials, such 
as urine, feces, and tuberculous tissues 

I AN INVESTIGATION OP THE REAGENT USED FOB EXCLUDING CONTAMINATING 
ORGANISMS 

Among the various reagents used in isolating tubercle bacilli antiformm^ 
(Blown and Smith Paterson, Qiiffithl, formalin (Spengler), and sodium hj 
droTide (Petroff*) have played prominmit parts, but the latter was found 
from our previous studies to be far superior to the other two methods ® Like 
Wise gh eenne has been suggested as a means of destroy mg the contaminators 

, ni^al before the Sixth Vnniml Convention of the American SocJetj of CJlnlcnl Patliolo 
Blsts WnshJnffton D C Mnv 13 U nnd 36 19 

Research Depaitment National Jewish Hospital Denver Colombo, 
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but this Mas also found to be of no service in our laboratory® More lecentlv 
Dold^ suggested the use of urea as an efficient agent for destroying contam- 
inatois, and Lowenstein® advocated the use of sulphuiic, hydrochloric and 
othei acids for the same purpose 

In studying geimicides for destioymg the contaminating oiganisms, two 
factors must be given consideiation First, the efSciency of the reagent as a 
germicide for the contaminators, and second, the toxicity of this leagent for 
the tubercle bacillus, the organism to be isolated The first of these factors 
can be satisfactorily studied by mixing sputum ivith a definite quantity of the 
reagent and seedmg the final product of such tieatment on a standard medium 
of knoivn efficiency, such as Peti off’s gentian violet egg medium, and then 
determining the number of contaminations resulting in the seeded cultuie 
tubes after incubation The second factoi can be determined by taking a 
definite weighed quantity of tubercle bacilli and, after makmg a fine suspen- 
sion in normal saline solution, mixing a definite portion with a definite volume 
of the reagent and then seeding the final washed or diluted pioduct on to a 
standard medium and noting the growth of the tubercle baeilli By the use 
of these methods we studied the relative value of different reagents for the 
isolation of tubercle bacilli and have concluded fiom these studies 

1 Uiea and Sodium Carbonate — ^Urea possesses an excellent solvent ac- 
tion while sodium carbonate exerts a precipitating effect upon the mucus- 
like materials in sputum and tissues By means of these leagents tubercle 
bacilli can be isolated only m a few cases, because they permit frequent con- 
tamination of the culture mediums, even when the sputum or other tubercu- 
lous material is treated with a high concentration of the reagents Urea and 
sodium caibonate are, therefore, unsuited as reagents for destroying the con- 
taminators for the purpose of isolating tubercle bacilli from contaminated 
sources 

2 Ammonium Hy dioxide is an efficient geimiicide and permits the giowth 
of only a small peicentage of contaminators even when sputum is treated 
Math a low concentration of the reagent This reagent, cannot, however, be 
employed for isolating tubercle bacilli as these bacilli are also very suscepti- 
ble to its toxic action, and the same low^ concenti ations that permit the growth 
of contaminatois are also injurious to tubercle bacilli 

3 Ammonium Caibonate is an inefficient germicide foi contammating or- 
ganisms and yields too frequent contamination even M’^hen sputums are treated 
with a high concenti ation of the leagent At the same time this reagent is 
too toxic for tubercle bacilli, and is entiieh unsuited for the isolation of tu- 
bercle bacdli fiom contaminated souices 

4 Sodium Ey dioxide, the reagent recommended by Petioff is an efficient 
geimicide to contaminating organisms and is also of Iom^ toxicity to tubercle 
bacilli Our results using Petroff ’s medium gave an efficiency of about 55 per 
cent isolation, using all growths even of small amount as a criterion, and about 
16 per cent contammation with positive microscopic sputums, seeding about 
3 tubes from each sputum These figures compare favorably ivith most previ- 
ous investigators 
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5 Sulphuric Acid and Ilydtochlotic Acid — The acid reagents lecom 
mended bj Lonenstein for isolating tubercle bacilli arc efficient germicides 
to^^a^d contaminating oiganisms and possess little toxieitj ton aid tubercle 
bacilli in suitable concentrations The> also possess the advantage of permit 
ting an earlier appearance of colonies as compared mth cultures when sodium 
Indroxide has been used In an experiment with four positne sputums, using 
the sulplmuc acid reagent and on the same sputums the sodium lijdroride 
method, all seeded on the same medium, grouth occurred se\eial necks earlier 
with the sulphuric acid reagent than it did after the use of sodium h} droside 
The percentage of positnc isolations n ere also greater with sulphuiic or hj dro 
chloric acid (about 65 per cent and 10 per cent contaminations) nhen the 
proper culture medium nas used The supenoritj of sulplmuc and hjdro 
chloric acid ovei sodium hydroxide is probabI> accounted for by the fact that 
in the sodium hj droxide method, the heavj slim} fluid produced b} mixture of 
sodium hydroxide and sputum pre\ents efficient sedimentation of tbe tubercle 
bacilli during centiifugation, nhile mth sulplmuc or Indrochlonc acid, the 
sputum reagent mixture produces a flocciilent precipitate upon dilution which 
matenallj assists m sedimentation of the bacilli duung centrifugation Sul 
phuric acid pro\ed slightl> superior to b>drocblonc acid because the fomer 
has a wider range of useful concentration than the lattei 

In summarizing the part of the iinestigation concerning tlie ^alue of the re 
agents tested, at is concluded tliat urea and sodium carbonate aie unsatlsfactol^ 
reagents for the isolation of tubercle bacilli because fiequent contamination oc 
curs after tlieir use, the} being inefficient germicides for contaminating oigan 
isms in a concentration and time mtenal toleiated b^ tubercle bacilli mtliout 
appreciable mjurj Ammonium hjdroxide proved too toxic toward tubercle ba 
cilb in concentration and time mteiial suitable foi destrojing the eontaminatozs 
Ammonium carbonate possesses the same disad\antagcs Sulphuric aeid h} 
drochlonc acid, and sodium hjdroxide are all suitable in that the} destro} 
eontaminatois ■uithin a time interaal of exposure and concentration in which 
the} are innocuous to tubercle bacilli in tuberculous materials Of these 
three reagents an equal volume of 6 per cent sulplmnc acid and thirtj minutes 
incubation (37° C) proved superior with 3 per cent hjdroehloric acid in 
equal ■volume for from fifteen to tliirt} minutes incubation (37° C) next in 
value, and an equal volume of 2 per cent sodium hvdroxide tor from fifteen to 
thirty minutes least efficient in jielding positne cultures of tubercle bacilli 
as well as in destroving contaminators 

IT THE VALUE OP DIFFERENT CULTURE MEDIUMS 

To prevent further the gio'wtii of such contaminating organisms as were 
not destrojed by the sodium hjdroxide reagent Petroff incorporated gentian 
Violet as a bacteriostatic agent in Dorset s egg medium The gentian ■violet 
possesses an added advantage of making the detection of colonies of tubercle 
bacilli on the medium easier Prior to the World War of 1914'1918 G 
Qrubler and Companj, of Germany, was the sole distributor of dyes in this 
countr} After the wai the d}e manufacturers and biologists of the United 
States organized a “Commission on the Standardization of Biologic Stains “ 
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in ordei to stabilize and standaidize the dyes used in Aineiica Aecoidingly 
on the 1 ecomineudation of the commission, dye manufactuieis are now plac- 
ing on the maiket “ciystal violet” oi “methyl violet” as a substitute foi 
Giublei ’s gentian violet 

A numbei of samples of the djms manufactured bj^ the leading dye manu- 
factuiers in this eountij’- and kindlj furnished to us by Dr H J Conn, 
Chan man of the Commission on Standaidization of Biologic Stains, have been 
tested for then action on tubercle bacilli The samples of the dye tested 
included the following (1) crystal violet from the National Aniline and 
Chemical Companj’-, sold as gentian violet, (2) ciystal violet from the Cole 
man and Bell Company, sold as gentian violet, (3) ciystal violet from the 
Empire Biochemical Company, sold as gentian violet, (4) crystal violet fiom 
the Hartman-Leddon Company, sold as gentian violet, (5) methyl violet from 
Coleman and Bell Company also sold by them as gentian violet and (6) crys- 
tal violet from the Coleman and Bell Company, sold as crystal violet The 
study of the relative value of these dyes indicates that when they aie present 
in high coneentiations (0 01 pei cent or o\ei) in mediums they inhibit the 
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Fig 1 — Gro>% th chart for a strain of \ ii ulent human tubercle bacilli (Gluckson) \s hen seeded 
In dilute suspension on different media 

growth of tubercle bacilli, while in lower concentrations thej' exert no demon- 
trable injuiious eftect Any of these dyes can be used in egg mediums in the 
same concentiation (1 10,000} as oiiginally recommended by Petioff foi 
Grubler’s gentian violet 

In a previous study on the relation of food accessory substances (vita- 
mms) to bacteiial growth® a suspension method for seeding tubercle baciUi 
m graded dilutions was used in order to compare the efficiency of different 
mediums for the growdh of tubercle bacilli This same method was used in 
the following investigation for the puipose of compaimg the efficiencj^ of 
difteient mediums for the growdh of tubeicle bacilli A number of inteiesting 
findings have resulted fiom tins study Fig 1 depicts at a glance the lelative 
efficiency of the diffeient mediums tiied when tubeicle bacilli are seeded 
on them in giaded amounts from dilute suspensions It is evident from the 
figure that growth of virulent human tubercle bacilli on the nonprotein me- 
dium of Long occuis only when the medium is seeded with suspensions con- 
tamin<^ 25 mg or more of bacilli per cubic centimeter When the concentra- 
tion of the suspension is from 0 1 mg to 10 mg per cubic centimeter, there 
may or may not result growdh, while when the inoculum contains onlj 0 01 
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iiig or less of baoiHi per cubic centimetci, no giowth occurs in any of the 
tubes seeded On 5 pci cent gijeerm nutrient agar medium, growth takes 
place ivbeii the concentration is 10 mg or more of bacilli per cubic ceuti 
meter, while a conceiitiation of from 0 01 rag to 1 mg of bscdli per cubic 
centimeter gii es uncertain grou th With 0 001 mg oi less bacilli pei cubic 
centimetci, seeding fads to gne colonies on the gljeum agar medium On 
PetioS’s gentian iiolet egg inedinm, growth occuis when the suspension con 
tains 0 1 ing or more of bacilli pci cubic centimeter wlule between 0 001 and 
001 mg pel cc unceitain growth icsiilts and with 00001 mg oi less per 
cubic eeiitimetei the sccdings entiiclj fail to crow With Doisct s and Cal 
mette’s niedium, these points of crfinctiou haic not itt been fiilh deteiimntd, 
but it seems that with Doiset’s medium growth alwais tikes place at the 
concentration of 0 000 001 mg or moit while below 0 000 000 01 mg growth 
does not take place On Calmette s medium growth occurs down to 
0 000,000,001 milligram with cei taints From this experiment it is also to be 
noted that on Calmette’s potato cjlindei medium, tubeicle bacilli grow more 
Inxiiriautlj and develop iisible colonies earlier than on the other mediums 
tested This was espcoialh so with the high dilutions of the bacilli In an 
earlier studi it was computed that 1 milligram of tubercle bacilli tal en from 
a culture contained between 5 01 and 7 56 billion tiibircle bacilli oi theoret 
leallj speaking, it grinding was thoioiigh, a suspension of 0 000 000 0001 mg 
of baeiili poi c e should contain oitli a few bacilli Since onh 3 oi 4 drops 
(about 03 cc) of suspension wcic used foi seeding the culture tubes this 
dilution would gi\e onh one or two colonies or none at all Although definite 
statements are not justified from our prehramarj experiments, it is interesting 
that in this ooneentration a few colonies of tubercle bacilli dee eloped on the 
potato medium The guinea pig inoculation method foi determining the 
presence of tubercle bacilli is considered the most seiisitn e ax ailable for this 
purpose at present and has prosed to be one of the most important means 
for the diagnosis of doubtful eases of tubeiculosis The use of the guinea pig 
for this pnipose has a number ot disadx antages in not being easily accessible 
being more expensive, and in requiring greater facilities than the culture 
method If it vrere possible to use the culture method w ith equal efSeienev to 
the animal test, it would make possible not only a test susceptible of repeated 
examinations but would also prove to be time and labor savnng This is now 
being investigated m our laboratory 

Although the potato ejlinder medium proved to be the most satisfactorj 
medium for the growtli of tubercle bacilli its use unmodified foi the pnranrj 
isolation of tubercle bacilli was impaired bv the fact that contaminators also 
thrived on it The contaminations diminished the percentage of isolation of 
tubercle bacilli fiom sputum as compared with the results on Pefroff s gen 
tian violet egg medium Loivenstem attempted to use meieurio chloride in the 
potato medium in older to prevent the growth of contaminating organisms 
hut we have found this reagent highly toxic to tubercle bacilli as well as to 
other organisms To remedy tins defect of the potato cv Imdei medium erv s 
tal violet was introduced thus we have succeeded in preparing a medium ap 
parentlv exceeding the value ot the original potato cvlmder medium m pio 
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duciug an acceleiatioii of the grontli of the tubeicle bacilli This stimulating 
effect of the small amount of cijstal violet in the medium upon the growth of 
the tubeicle bacilli may be analogous to the stimulation in the growth of 
plants occasioned by the piesence in their nutiient mediums of a mmute 
amount of the salts of heavy metals, which if pi esent in a largei concentration 
exert a deleteiious effect In an eailier lepoit it was also pointed out that a 
small amount of caibon dioxide in the suiiouiiding atmosphere accelerated 
the giowth of tubercle bacilli ivliile higliei concentiations excited a harmful 
influence Thus, it is conceivable that ciystal violet in low concentration ac- 
celerates the growth of tubercle bacilli, nliile in highei concentiations it mai 
letard their groivth 

The concentration of civstal Molet still suitable foi use in the potato cjd- 
indei medium for the isolation of tubeicle bacilli is 0 01 per cent oi less The 



Fig 2 The growth of tubercle bacilli (bo\ Ine) on Long s nonprotein medium e p"! 

cent glj cerol agar Dorset s plain egg medium potato cn Under nutrient broth and Peti off s 
gentian Molet egg medium 5 weeks after seeding with a few drops of suspension containing 
2~j mllllgiams In a cubic centimeter and Incubating at 37 C Human bacilli grow about 1 ke 
bo\lne on these mediums Note less profuse giowth on Longs and potato medium with 
hea\w seeding 


most favorable concentration in oui expeiiments vas found to be 0 003 pei 
cent or about a 1 75,000 dilution The ciystal \ lolet potato cylinder medium 
as well as the plain potato cjlindei medium proted supeiioi to Petroft’s and 
other mediums tested, m so far as the fiist appeaiance of colony formation 
was concerned aftei seeding with tubeicle bacilli This combined with the 
use of the 6 pei cent sulphuric acid leagent resulted in a saving of seveial 
weeks time in many instances of isolation of tubercle bacilli fiom contam- 
inated sources 
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Kef^ardin^ the sub}>tances pusuit ui the potato mtfUum favorable to the 
growth ot tubercle bacilli little is hnovui and in elucidation of this it maj 
be noted that Nocaid and Rouv: s glycerin nutrient agar medium contains 
sufficient ghcerm and bouillon foi the giouth of tubercle bacilli, vet it fails 
to support growth consistenth when the number of batilli are less than 10 
milligrams per cubic centimetei Lowensttm found tliat potato tubes dipped 
in saline solution alone mav be used foi the cultivation of tubeick bacilli 
From all the evidence available it would appeal that the stimulating sub 
stance for the giowth of the bacilli is present ju the potato lathei than in the 
bouillon 01 gl3cerin The studies of Thjotta and Averv” have shown that 
there is piesent in potato two distinct and separable substances vrhich accel 



FiK 3— The growth of tuber le bacilli (boUne) n Lonj^ [» Bhcerol ^ar Dorset s 
PetroK 8 and potato meiiluin 0 weeks aftei settling ultli a uspenslon containing OoOt mJUi 
gram in a cubic centimeter and Incubating at 3 L Note absence of growth on 1-^ng a and 
gl>«roI agar mediums with this seeding and more profuse growth on the potato m dlum than 
on Dorset a medium and least growth on Petroft * medium 


erate the growth of hemophilic bacteria one a heat stable so called X sub 
stance and another a heat labile vitainm like substance In a recent worlc^ 
it was found that tubercle bacilli thmlj seeded in small amount on sjnthetic 
nonprotein medium fail to giow while m the presence of substances rich in 
vitamine B theie is a marl ed acceleration of growth This might incline one 
to believe that tlie active principle in potato siufsble for the growth of tuber 
cle bacilli ma> possibh be a vifamme Bide substance alone or vitamme B 
like as vcell as the X substance of Thjotta and Averv Potato starch was 
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tested as a substitute for law potato, but it uas found that although the 
potato starch pioiiiotes the giouth of the bacilli uheu the medium is heavilj' 
seeded, uith small amounts of seeding no stimulating eftect ivas discernible 
Tlie growth-piomoting principle appeal’s, therefore, to reside mainh in tlie 
laiv potato and this is being submitted to fiuthei studi 

AN IMPROVED METHOD TOR THE PRIMARY ISOLATION OF TUBERCLE BACILLI 

As a lesult of a studj of Amiious reagents and mediums the following 
method is pioposed as being an advance over methods previously used for this 



F,g- 4 — ^Xhe growth of tubercle bacilli (^irulont human) on Petroff s Dorset s and 
potato mediums 6 -neeks after seeding with a suspension containing 0 000 000 001 milligram in 
a cubic centimeter and incubating at 37 C Note small amount of grouth on potato medium 
and Its absence on the other two mediums 


purpose The method is suitable foi use in isolating puie cultures of tubeicle 
bacilli from any contaminated soni ces, such as urine, feces, tissues, and patho- 
logic fluids as Avell as sputums 

Preparation of Reagents — To prepare 6 pei cent sulphuric acid solution, 
take 3 4 cc of concentiated sulphuric acid (specific giamty 184 H„SO< con- 
tent 95-96 per cent) and cautiously pour into distilled ivater to a final volume 
of 100 cubic ceiitimeteis To piepaie 3 per cent Indroehloric acid, 71 cc 
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of concentrated lij droehlono acid (specific graiitj 1 IS, HCl 35 36 per cent) 
are diluted to 100 c c with distilled water 

Both of these acids hare piored suitable 

Preparation of the Medium —hmge clean potatoes fiee from surface de 
fects are cut into cylinders about 3 inches m length and % inch in diameter, 
using for this purpose a cork boier Thej are then hahed longitudinallj 
As soon as thej are cut, these potato cj linders are soaked m 1 per cent so 
diiim carbonate solution containing cijstal MOlet (the stain added just prioi 
to use since prolonged contact with the sodium carbonate leads to dccoloriza 
tion) 111 concentration of 1 75,000 or 0 003 per cent After soaking from one 
to two hours, ther are gentlj wiped with s dean towel to free them from ex 
cess of fluid and aie then introduced into a sterile culture tube (6 bj % inch 
in size) contammg 1Y_ cubic centimeters of 5 pei cent ghccriu bouillon, cot 
ton plugged, and sterilized in an autochie it 15 pounds prcssuie for at least 
thirtr mmutes 

Treatment of Sputum o> Tubci culous Mafci lal and Seeding — bputum or 
tuberculous material is first thoroughlj beaten up to a homogeneous pulp and 
1 c 0 of the resultant fluid is introduced into a sterile centrifuge tube ot 
15 0 c capacitj One cubic centimeter of 0 per tent sulphuric acid oi 1 e o 
of 3 per cent hydrochloric acid is added and the contents aie thoroughlj 
miied togethei Too much emphasis cannot be pheed on the thoroughness 
of mixing, since the number of contaminations depend greath upon this 
The tube is stoppered with a sterile coik and incubated ot 37° C for thirty 
minutes with occasional shaking At the end of tliiiti minutes the contents 
are diluted with about 10 o c of sterile 0 9 pel cent saline solution, well mixed 
and centrifuged The supernatant liquid is decantid, and the icmainmg fluid 
measuring from about 1 to 2 cc is well mixed bj meeus ot a steiile pipette 
and IS seeded on the surface of the enstal violet potato cilinder medium 
After being cotton plugged and capped with tin foil or w ith light parafSn 
impregnation of the cotton, the cultiiie tubes are kept m an incubator at 
37° c Within from two to fnc weeks a luxuriant elevated growth of tubercle 
bacilli becomes risible, especiillj above the surface of the 5 per cent girceiir 
bouillon 


A NOTE ON KEEPING CULTURE TUBES 

Often when spoies of molds aie abundant iii the an these germinate on 
the surface of the cotton plugs ot the cultwre tubes and finally penetrate 
down through the stopper into the medium, thus spoiling cultures of tubercle 
bacilli In laboratories where large numbers of cultures are being kept orer 
a long time, this loss may become considerable Frequently during the course 
of isolating primary cultures oi perpetuating cultures of tubercle bacilli, the 
pierention of mold growth plays an important lolc in the success of these 
endeavors Any method used to prevent the giowth of molds must also con 
sider and make provision foi ictaining the optimum conditions for the growth 
of the tuhercle bacilli The following seveial methods were studied because 
some had been recommended as superior to the usual method of using a plain 
paraffined cotton plug or a tin foil cap I Flam nombsorbent cotton plug 
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(a) full-dipped in melted paraffin, (b) half-dipped in paiaffin, (c) untieated 
Mith paraffin II Nonabsorbent cotton plug previously treated vith 1 500 
mercuiic chloride solution (a) full-dipped in melted paraffin, (b) half-dipped 
in paraffin, (c) untreated -with paraffin III Nonabsorbent cotton plug pre- 
viously treated with 1 pei cent sodium salicylate (a) full-dipped in melted 
paiaffin, (b) half-dipped in melted paraffin, (e) untreated with paiaffin 
IV Effect of naphthalene vapor — untieated with paraffin 

In all the cases above except IV, The Study of the Effect of Naphthalene 
Vapor, eight tubes foi each subdivision (namelj’-, foui tubes for 5 pei cent 
glyceiin agai nutrient medium and four tubes foi Peti off’s gentian violet 
medium) iveie seeded with suspensions of tubeicle bacilli One-half of these 
tubes weie kept in a moist can while the other half were kept in a dry can, 
and the numbei of contaminations by molds and the rate of growth of tubercle 
bacilli iveie noted At the end of the fouiteenth week of observation it was 
concluded that the use of drv cans foi stoiing cultuie tubes should be lecom- 
mended as compaied to the use of moist cans, since the giowth of molds is 
more abundant and common in the lattei at incubator temperature If cul- 
tuie tubes are to be kept foi longei than foui veeks in the incubator, they 
should be placed in dij" metal cans pioiided with a tight (not airtight) 
cover in order to prevent excessi\e diying of the medium 

In spite of the recommendation by Soparkar’^ that the cotton be soaked 
in mercuric chloiide or sodium salicylate, it was found that culture tubes 
plugged with a plain cotton plug gave superior growth to those provided 
with cotton plug which has been previously treated with mercuiic chloride 
(1 500) 01 sodium salicylate (1 per cent) The toxic effect of mercuric chlo- 
iide was veiy evident, being less so but still peiceptible uitli sodium salicyl- 
ate The use of naphthalene as an antimold measure also proved unsatisfac- 
torj', on accoimt of its deleterious action on the growth of the tubercle bacilli 
As a lesult of a compaiison of tests with full-dipped, half-dipped m 
melted paraffin and untreated cotton plugs, it was found that the cotton plugs 
half-dipped in paiaffin aie the most desirable Cotton plugs not treated with 
melted paraffin also gave good results but tended to lesult in early dr} mg 
up of the cultuie medium as well as m a greater likelihood of contamination 
with molds Cotton plugs lieaMly soaked with paiaffin cannot be recom- 
mended because this not only results in an inferior growth of tubercle bacilli 
but frequently may result in complete absence of growth, due to the inacces 
sibilitv of atmospheiic an 


SUAIMART 

Of the various reagents used for the primary isolation of tubercle bacilli 
from contaminated tuberculous materials, sulphuric acid and hydrochloric 
acid were found superior to any other reagents tried, including sodium hj- 
droxide, for destroying the undesirable contaminators present 

Standard crjstal violet or methyl violet of the American dyes was 
found serviceable m replacing the prewar Grubler’s gentian violet, and in 
the same concentration, for preparing Petroff’s gentian violet egg medium 
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Crystal \iolet potato c\lmder inedimn js supeuoi to gentian -violet egg me 
dmm, Dorsett's egg medium, and other mediums for the cultnation and isola 
tion of tubercle bacilli 

A ne\% method is described foi the isoHtion of tubercle bacdh from con 
tamjnated tubeiculous sources incorporating the use of sulphuric acid (or 
hvdrochlonc acid) as a reagent for prcliminarj treatment of the materials 
and crystal Molet potato medium as a nutrient medium foi their growth 


1 EFERENfCS 

iPetroff S A A New nnd KTpjd McHiod for the IsoKtioji md Cultivation of Tubercle 
Bncilh Direoth From Sputum nnd Feces Jo-ur E\pcr "Vred 191 j 58 
Lowenstein E Beitngc *ur Lcistungsfihigkeit der direkten Zuclitung die Tubcrkel 
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Menseben, Wien klin tVehnsehr 1924 vwni 231 
’Brovni Lawraaon nnd Smith Daniel The cultnation of Tubercle Bncilli from Sputum by 
the Dae of Antiformin Tour Mod Ros 194ft ttu ll" 

Paterson Robert C A Report on the I e of \nrifornun for the Detection of 
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of Strains of Tubercle Bicilh Derued from Sputum lauict 191C j 721 
♦Petroff S A Loc cit 

Lurie Mnx B A Comparison of the Sodium IIxdjo\ide nnd Antifonnm Afofhods for 
Cultivating Tubercle Bnciih Aiu Rev Tuberc 1^’ 'n 332 43 
®Lune Max B and Kirschstem J ick A Trial of Tnort s Chcerol ^Eethod for the Isola 

tion, of Tubercle Bacilli Am R<\ Tuborc 1924 ix ''5S 45 

^Dold H Em ncues Verfahren zur Domogeniaieruuf, von Sputum Anreicherung und 
Reinzuclitung von Tuberkelbacillen Bcitr ? Klin d Tuberk 2924 Iviii 335 also 
Beitragc zar Frage der Wirkung des Harnatoffea auf Baktenen Centralbl f 
Bnktenol 1923-4 xci 268 7^ 

>Lovv eastern E Loc cit 

®Djei Nno Food Accessarv Substances {\jtamines) and Tubercle Bacilh I Do Tubercle 
Bacilli Contain or Produce Growtli Promoting Substances Jour Infect Dis 1927 
xl 425 32 11 The Effect of the Commonlv Known \itnrtune8 on the Growth of the 
Tubercle Bacilli Jour Infect Die 1927 xl 433 57 
loCorpcr H J The Tirulence of Tubercle Bacilli Isolated from the Sputum Jour Infect 
Dia 1918 xxin 500 

iiThjotta Theador and Arerj O T Studies in Bacterial Nutrition III Plant Tissue 
ns ft Source of Growth Accelerating ’Substances m the Culture of Bacillus Influenzae 
Jour Exper Med 1921 xxxiv 45 > 66 
J U>ci IsRo Loc cit 

tsSoparkar M B The Cultivation of Tubercle BmiHus Duectlv From the Sputum and 
Postmortem Material Indian Jour Med Res 191G 1 iv 28 40 

DISCUSSION 

Dr Robert J Kalty — One of mv first loves was tuberculosis In 191 > I was able 
to publish one of the first papers on Petroff s method so I am particularlj interested in 
this subject The potato medium appears to give a more luxuriant growth than is ob 
tamed on Petroff s medium The cultivation procedure is divided into two parts tho dc 
fitruction of contatnlnators bv acid or alkali and tho continuation of retardation hy the in 
troductiou of some substance into tJm culture medium In spite of all the work that has 
been done on djes it is almost impossible to tell whit jou have ax thej come to vou from 
tho manufacturer The variation in these djes is anvavhere from S'" to 38 per cent of d>e 
actmty I believe that there has been oulv one of the amlme dves actaalh standardized 
That IS very important when it comes to knowing the amount of m itcnal put into tho 
culture medium In this method the djes exert an mdivadual specific chemostatic action 

Dr C E Soyce — ^What is tho method of sterilization of the mcdiumt 

Dr Corper — Tlie method is ns follows Toko an ordinarj potato peel, cut to cjlmder 
and divide it in half wash and dip m 0 003 per cent gentian vnolet in 1 per cent sodium 
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cirbonate solution for two hours Then autoclave at ordinary high pressure for from about 
thirti mmutes to one hour, after tubing with 1 5 c c glycerol broth 

Dr FranL W Sartman — Did you try the effect of oxygen and carbon dioxide 
tension ? 

Dr Corpcr — The effect of carbon dioxide and oxjgen upon the growth of tubercle 
bacilli has been extensivelj studied in our laboratory, and this was considered in these 
cultivation studies Suffice to say briefly that the tubercle bacilli grow best in atmospheric 
air on most culture mediums, although with lower concentrations of oxygen a small amount 
of carbon dioxide exerts a beneficial influence, while higher amounts of carbon dioxide maj 
be inliibitorj On tlie potato medium atmospheric air supplies ample oxjgon, and the bacilli 
grow better than in other gas mixtures 

Dr Gcoipe Ives — Will Dr Corper make a few remarks as to the use of the guinea pig 
in diagnosis, the time it takes tuberculosis to kill a guinea pig, etc We often want a quick 
diagnosis This subject will be interesting 

Dr Corper (closing) — It must be admitted that any method requiring a wait of a 
couple of months to make a diagnosis is fraught with difficulty This is the objection to 
the use of the guinea pig I told you before that the gumea pig is an extremely susceptible 
animal to inoculation tuberculosis and that it requires only from 10 to 100 baciUi from the 
ordinary sputum to infect this animal The question of the importance of the route of in 
fection has led to much discussion You have heard of the many recommendation^ and 
preferences Some prefer injecting intravenously, others into the mammary gland, some 
the intraperitoneal route, etc In our own laboratorj we have exhaustively investigated the 
importance of the routes of infection in the guinea pig as well as the effect of various 
reagents upon the infection in this animal, bearing in mind its importance for the elmical 
pathologist The results haie been presented to you at previous meetings of this Soeietj 
The guinea pig and monkey arc e' tremcly susceptible to moculation infection with tubercle 
bacilli as few as 10 to 100 bacilli being suffieient to produce a generabzed disease in from 
two to three months Therefore, whether you introduce the baoiUi mtravenously, sub 
cutanoouslj, or intrapentoneallj makes bttle difference, because of the extreme susceptibility 
of these animals Our choice has been subcutaneous inoculation for the animals need not 
be sacrificed and there is a visible index of infection The local gland begins to enlarge, and 
upon incising at the appropriate time, a small amount of pus can be obtamed for pre 
liminary diagnostic examination If acid fast bacilli are found, a tentative diagnosis can 
be made, and at a late date (after a few weeks more) the gumea pig can be sacrificed and 
the diagnosis verified by finding a generalized tuberculosis m this animal The enlargement 
of the local gland depends largely upon the number of bacilli that were present in the 
moculated material, with few baeiUi it may require a month or two, while when, large 
numbers are present, the local gland will become visibly enlarged and contam pus m a few 
weeks 
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TN THE past a laige number of methods lia\c been de\ eloped for the study 
A of the hollow oigans of the bod>, moie cspeciallj the arteries, capillaries, 
Aems, and dnets of the glands In connection ■with studies on the vasculai 
changes in nephutis being earned on m this laboratory, it seemed advisable 
to correlate these ■various methods and to deduce from them some general 
principles ■which may be followed in any type of injection These principles 
and a standardization of technic art of the utmost importance in pathologic 
studies In anatomv it is desirable, at least in some cases that the injection 
be incomplete since any attempt to unravel the total circulation is impossible, 
while if only a part is shown at one time the relationships can be readily 
seen and followed In pathology, if a portion of an organ is not injected, 
the question immediately arises is this nonmjeetion due to some pathologic 
change or is it a result of faulty technic? 

With this ■viewpoint in mind a standaid technic becomes paiamomit 
^et an\ attempt at standardization is of little value if all the vinous meth 
ods of injection cannot bo controlled so that the one standardization applies 
to all It IS this pioblem which wc have attempted to solve in order that 
am one pathologic condition may be studied by anv oi ill of the methods 
available and different views secured of the same piocess 

TTPES OP INJECTION 

The various fyqies of injection and injection masses may be conveniently 
divided as follows 

1 riuid masses to be injected nt room temperature 

2 Fluid masses which are injected in warm, fluid state and are then allowed to set in 
the yessols 

3 Masses which aro injected as a fluid but which set m the rcssol and the tissues later 
removed by erosion 

4 Masses wluch are opaque to the \ rai 

5 Specific stains 

The cold masses are the easiest to use but they do not give the beautiful 
pictures which can bo secured with othei methods As such an injection 
mass Lee Brown^ recommends 2 per cent soluble Berlin blue in w ater as giv 
ing excellent results Prussian blue is also good and may be prepared by 
adding eqmmoleculai proportions of cbeniicals and diluting so that the rc 
suit of the mixture (Piussian blue) is in a concentration of 2 per cent 
Muller used Berlin blue in 1 per cent glue Other workers have used injec 
tions of two fluids which when they meet in the vessels cause the formation 

, Read before the Sixth Innua? Convention of the American Soclotj of CHnlcaJ Pitholo 
gJsta VVoahln^ton D C Wa> 13 H and Ifl 10^ 
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of a piecipitate Bowman^ thus used a method devised by Kiause consisting 
of potassium diclii ornate and lead acetate inTected successively and giving a 
precipitate of lead clii ornate Bird and Moise^ injected a solution contaming 
lion ammonium citrate and potassium feirocyanide and fixed small pieces in 
acid formalin The acid m the fixative caused the piecipitatiou of Prussian 
blue Avherevei the solution had injected By this method they weie able to 
inject the tubular system of the kidney Kerr and klcffiei'' have used India 
ink in concentration of 50 pei cent in distilled uater foi injection of the 
capillaries of the heait %alves We have used 50 pei cent India ink in dis- 
tilled watei to inject the buisa about the bundle of Ilis in the beef heart, 
and secured leiy excellent specimens The technic of this injection is given 
by Kaufmann ® Milk injections and subsequent staining of the fat globules 
have been used ' 

Waini injection masses, paiticularlj gelatin caimine, gi\e lesults which 
are not excelled by any other one method Gelatin is the usual base of the 
mass, although staich and other substances have been used This type of 
injection may be divided into those in which the gelatin is stained before 
injection and those in which the staining of the injection is accomplished in 
sections piepaied fioni the oigan injected 

Gelatin masses aie usually coloied with Beilin blue oi caimine The 
foimei IS not difficult of pieparation' It seems desiiable, howeyer, that 
arteiial injections should be in red, the usual method of the piepaiation of 
caimine mjection masses as giyen b\ Mallory and WiighP is lathei capri- 
cious and of little yalue when consistent and standaid lesults are desiied 
MacCallum® has lecently published a method foi the piepaiation of gelatin 
caimme in yliicli the excess ammonia was leinoved fiom the caimine solution 
by boiling, befoie adding to the gelatin Bensley” has prepared caimine in a 
colloidal state and added this to the gelatin Iloweyei, in attempting to 
secure a satisfactory gelatin carmine bj' a shoit method it occuired to one 
of us to use the H electrode to adjust the leaction Bj this method we 
have unifoimlj’^ seemed excellent masses and vitli veiy little difficulty Rob 
inson^^ has seemed excellent piepaiations of the ciiculation in the spleen bj 
the injection of plain gelatin and latei staining vitli iron hematoxylin 

In anv of the gelatin masses it is sometimes of advantage to add about 
5 pel cent of potassium iodide to reduce the gelatin point in oidei that 
manipulation need not be cairied out at so high a temperature 

The celloidin coiiosion methods are particularly applicable to the dem- 
onstration of gloss alteiations in the largei lessels, but by caieful attention 
to detail good pieparations for micioscopic studv can also be seemed 
.Schiefferdecker'^ fiist pioposed the use of celloidin as the injection mass He 
dissolved the celloidin in ethei and used asphalt as the eoloimg matter This 
method has the disadvantage that the specimens shrink considerablj Hoch- 
stetter'^ modified the technic by using kaolin to pi event shrinkage The 
method as used todaj yyas developed by Krassuskaya,^^ yy'ho dissolved the 
celloidin in acetone and used camphoi to prevent shrinkage Huber^= has 
used this method yvith excellent lesults to demonstrate the origin of the 
arteriolae lectac Hinman and Moriison' haye used the method, substituting 
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used X raj films for the celloidin in the stronger solutions Numerous dj es 
hale been used to color the mass, among uhich should he mentioned cobalt 
blue, chrome yellon, cinnabar, Victoria blue, Berlin blue, Piussian blue, as 
phalt, alkanin, and a mixture of cijstal \iolet and brilliant green The spec 
imens in nhich Victoria blue is used bare the adiantage that thei maj be 
presen ed in a drj condition Oui experience ivith the celloidm method has 
been len satisfncton and the formulas uliich base been used are ns follous 


ror the pchis of the htdney 


Acetone 

100 

c c 

Cellotdm 

20 

gra 

Camphor 

16 

gm 

qer h\oo(l i e^’trh 



Acetone 

100 

c c 

CelloidiK 

10 

gm 

Camphor 

8 

gm 

jmenili 



Acetone 

100 

c c 

Cetlo»<lm 

2 75 

gra 

Camphor 

20 

gra 


The exact strength of the Inttei solution is adjusted to a Inoun iiscos 
ity as given later in this paper All solutions are prepared from piroxiliii, 
Du Pont. We have found scarlet R satisfactorj as a red stain and raethjl 
green as a bluish green In place of these dyes one maj use ordinarj oil 
pigments 111111 equallj satisfiing results The concentration of seailet R 
should be greater in the thin solution than 111 the thick, a concentration of 
0 3 per cent has been found satisfacton foi the thm solution 

After the injection the tissues maj be remoied bj either pepsin 1 3000 
in 0 4 per cent HCl 01 75 per cent IICl After from tiientj four to fortj 
eight hours the softened parenehnna mat he lemoied iiitli a gentle stream 
of ivater For presenation of the specimen the solution lecommended bi 
Ilmman et aP consists of distilled uater 100 cc, formalin, 2 cc and ghc 
crin 20 c c Specimens maj also be shown to adiantage bi mounting 111 
gelatin, according to the technic of Delephiiie *' Such specimens mounted 
so that tliei maj be viewed by transmitted light give striking pictuies of 
the richness of capillary circulation 

Ghoreyet'® has used the corrosion method to studv the circulation of 
chrome nephritis and the coronarj arteries Instead of eelloidin he injected 
Babbitt metal at 85° C after irrigation with Adler s salt solution at 85° C 
for 90 seconds His prepaiations as illustiated give 111 graphic form the 
relation of circulation to the severitv ot chronic nephritis in s most excellent 
manner 

The first attempts with x raj opaque materials was with metallic mer 
curj More recently two tj-pes of injection have been developed one using a 
cold flmd mass and another nsing a warm gelatin or lipoidal base Beck*” 
usfd a suspension of bismuth subnitrate m petrolatum Katzenstein”” sus 
pended the bismuth subiiitrate in gelatm Lee Brown' recommends a suspen 
Sion of finelv divided lirtnum wIpJiate in SO per cent polatttiim tochde We 
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Lave used tlie lattei method vitli good lesults In an attempt to secuie a 
finei injection we haAC piepaied a solution ot potassium iodide in watei and 
gljceiin, but the iichness of cii dilation pieAented the seeming of any loent- 
genogiams of value Oiu imjiressiou ot this metliod is that it is very satis- 
faetoij foi the laigei vessels, especiallj'^ it steieoscopic roentgenograms aie 
made, but that foi a detail studj, it is of no lalue 

Specific stains that liaAe been used aie silvei nitiate and Janus green 
The sihmi nitrate methods aie so capiicious that thej^ need not be discussed 
heie Janus gieen as a specific stain fox endothelium has been utilized bj 
Bensley with biilliant lesults"^ Receiitlv MacCallum® tiom Bensley’s laboia- 
toiy has published lesults secured bv using a combination of Janus gieen 
and gelatin caimine This method gives the cleaiest pictuie of the finei cii- 
culation of any that ne have used The Janus gieen B in aqueous (1 10,000) 
solution injected into the aiteiial tiee continues on into the veins Aftei 
injection the oigan is allowed to stand until the dye has been largeh 
changed to a red coloi, then the Janus green is -washed fioni the vessels bv 
warm saline solution, and the Acssels aie slowlj^ iirigated uith 2 5 pei cent 
ammonium moljbdate to fix the blue dye remaining, then gelatin carmine is 
injected in the usual manner In this wav the endothelium of the arteiies 
and glomeiuli are stained a greenish blue while all the vessels, arteries and 
veins, aie filled with the red gelatin Thus, the umaveling of the circulation 
into arteries and veins is materially facilitated This method is only appli- 
cable to hung tissue 


THE TECHNIC OP INJECTION 

The steps in the injection ot an oigan maj be divided conveniently into 
first, preparation of the tissue for mjection, second, the actual injection, and 
thud, the aftei treatment and preparation for demonstration 

The preparation of the tissue involves at least turn types of manipula- 
tion fii-st, the removal of the blood fiom the vessels, and second, the secui 
ing of a closed vascular system 

Foi the irrigation of the vessels to lemove the blood, GhoieyeF® used 
diopsical flmd Hmman et aP lecommended saline We have used both nor- 
mal sahne and tap watei and have not been able to detect any mateiial dif- 
feience When one is workuig with a supiaiutal stain, as Janus green, it is 
advisable to use warm normal saline, but for all ordmaiv injections one may 
simply connect a cannula in the arterj-- or vein to a citv water hj drant and allow 
the water to flow through the vessels until the return flow is clear and the 
organ a pale gray color The pressure used is appi oximately 300 mm Hg 
In the pieparation of kidneys for celloidm injections, it has been oiii policy 
to use the above technic, with the water flowing at a rate which allows 
about 150 gallons to flow thiough the capiUary bed in twelve hours 

Clot dissolveis, such as 10 per cent sodium sulphate, have been recom- 
mended, but in our expeiience thej are of little value If within an hour the 
vasculai tree is not free of blood, it probablv never will be, regardless of the 
pressure or solution that is used 
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Othti Avorkeii> recommend tlie use o£ ca&oddatois In the case ot am 
mils, the lutiitcs hi\o been admuusteicd hefoio death to secure casodilata 
tion We hate used this procedure on scveial rabbits and failed to seeuie 
better results Wrth orj^ans rimorcd after death, (iross recommended the 
injection ot 10 per cent potassiuni sulpliocj anrdc to release the postmortem 
rigor of tire \essels Again, this procedure has not cielded better lesults in 
om hands 

When the tasculai tree has been cleared of all blood, the next coneern 
IS to mahe it a closed sjstem, open onlj at the arteiial and tenons ends 
Hiiiman et al’ iiialto particulai mention that no an should he alloii ed to eiitei 
the tesscls, and in accoidanoe with this idea m om eailj tioik natei was 
injected and the cut tesscls were found bj the jet of natei spiinging from 
them and were ligitcd Ihis rs i liboiious piocess ind it is difbcult to 
locate all the tesscls lo eiiciimtcnt this, we decided to use an In this 
technic the oigan is iniuioised in water and an imdci a head of 200 inm Hg 
IS forced into the tesscls In this m-innei the presence of setered vessels rs 
shown bj 1 strcain of an bubbles ind ni a few moments the Irgations ern 
be completed As jet we hate not seen ant untow mi results from the itrjec 
tion of the an In other words, we secure just ns good results after filltng 
the tessels wrth art as when precantrons were taKen to pietcnt the entrance 
of air 

With the organ readj for the actual injection one is next concerned 
with the rnjcotion mass the ttpes and preparation of which hate been dis 
cussed in the fir-st part of this paper It onlj reinnins to attempt a standard 
ization which will include all the different tjpes 

It IS a w cll known fact that the rate of flow of a fluid in a closed tube 
depends chicflj ou two factors the diameter of the tube and the Mscositj 
of the fluid Theorcticalh then one should be able either to reduce the di 
ameter of the tube or to increase the riscositj of the fluid to a point where 
the fluid w ill not flow In dealing w ith the oi gans of the bodj the size ot 
the tube (capillaries) is fixed for tint particular orgrn, and if one desires 
lo cause a cessation of flow of the fluid through tins rcssel, the Mscosih 
must be increased Following this principle, w e bar e carried out cxperi 
nieuts to determine the concentration of celloidm in acetone which when in 
jected into the hidnej will have a viscositj such that it will till the glomerular 
capillaries hut its viscositj is just shove the point at which it will flow 
through the efferent vessels of the glomerulus The lesults of these experi 
inents were that a solution vvith a relative viscositj of lb 5 (compared to 
water) possessed this propertj To confirm the applicabilitv of this prinoi 
pie, vve have prepared gelatin and adjusted its viscositj to this point and 
injected other human kidneys The results were that the gelatin carmine 
passed to the efferent vessels but not bejond (Note Gelatin possesses the 
propertv of hvsteresis hence tlie time elapsing from the melting of the 
mixture to the measurement of its viseosifv must be considered ) The ap 
proximate strength of the celloidm mass of such viscosity is 2 75 per cent 
celloidm and 2 per cent camphor in acetone Ot course this principle does 
not apply to any mass in which solid particles are suspended, nor does it of 
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necessitj applj' to otliei organs of the same oi other species of animals, but 
it does make possible uniform uijections ivheie numerous specimens of the 
same organ are to be compaied and an attempt made to show pathologic 
change In using cold fluid masses, gl 3 cerin maj* be added to the mass to 
increase the Yuscositj 

The next pioblem is the piessuie to be used and how this piessuie is to 
be applied This may conveniently be diAided into cases in vliich only a 
part of the entiie length of the laseulai tree is to be injected and those 
cases in •which the eiitiie circulation, aiteiies, capillaiies and Yeiiis, is to be 
injected In eithei case it will be found convenient to use a tank of com- 
pressed gas with an adjustable i educing Yalve attached, so that am pressure 
from 50 to 600 mm of Hg maj be secured and this piessure kept constant 
for hours In geneial the following piessiues will be found satisfactory 

Arterial sjstem 600 mm Hg 

Venous si stem 2S0 mm Ilg 

Ductal system 20 to SO mm Hg 

The maintaining of these piessuies over long peiiods of time is impor- 
tant In the ease of partial injection, saj a celloidin injection up to and in- 
cluding the glomeruli, we have found that for consistent and satisfactory re- 
sults the piessure should be maintained for tuenty-foui hours The organ is 
immeised in water, and the thin celloidin injected under a constant pressure 
of 600 mm of Hg foi six hours At the end of this time the thin solution 
IS replaced bj the 10 per cent solution and the injection continued for 
eighteen hours longei We believe that bj- this technic, with a defimte ob- 
struction at the efferent vessel, the celloidin is pushed m all the finer vessels, 
which it would not entei if the piessure weie onlj- maintained for a short 
time Further, bj' immeising in water, the acetone is attracted to the water 
from the celloidin, theiebj precipitating the celloidin Thus, a little space is 
left, and as the pressuie is still present, more celloidin enters Bj’ this pioc- 
ess one secures an accurate cast of the lumen of the blood Yessels 

When the injection mass passes through the entiie system, a diffeient 
pioblem IS presented In this case there is no obstruction to the free flow 
and if, as usuallj occurs, a certain pathwai through the organ offers less 
resistance, this part will inject perfectlv, and the remainder will inject onh 
111 parts An obstruction could easilv be offered bi clamping the lein, but 
the high pressure used m arterial injection would soon ruptuie the lenis and 
spoil the specimen In our woik we liaie used intermittent clamping of the 
vein, thus for a few moments causing an increase of piessure in the lasculai 
tree and foicing the injection mass into the smaller vessels, then releasing 
and lepeating the piocess several times at short internals We believe that 
this one point wiU determine, at least in the majoiity of cases, -whethei one 
secures a complete capillary injection or only a useless partial injection 

With the actual injection completed, the question of proper demonstra- 
tion of the results must be consideied With cold and varm injections the 
or^an is fixed in alcohol or formaldehyde, and sections are prepared in the 
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usual manner The warm injections are usually first placed m ice uater to 
set the gelatin, and it has been our pohej to place the entire organ in lee 
cold 10 per cent formaldehyde after injection and leave in the ice box 
tiventj four hours With this technic the organ may be cut after twenty 
four hours without danger of loss of the injection mass from the smaller ves 
sels Sections from 10 to 50 microns in thickness may be used or slabs from 
1 to 3 mm may be cut and cleared in aniline oil 

With the corrosion specimens the tcelmic of coriosion and mounting has 
already been considered In case one desires to preserve the soft parts and 
only the larger \ essels has e been injected the oi gans nia\ be cleared by any 
of the usual methods and the vessels seen in then relationship to the soft 
parts 


DISCUSSION 

The use of injection methods in pathology is tu ofold first for purposes 
of researeh, and second, for the clear and concise demonstration to students 
of vascular changes m an entire organ nliich cannot be demonstrated bv any 
other method 

Its use in research is already assuming such propoi tions that we cannot 
revieu all the work at this time but only point out for consideration the 
organs of the body in uhieb it has been used 

Moindoe and Counsellor * have studied the changes in the portal system 
in atrophic cirrhosis and in the ductal system in cases of longstanding ob 
structive lesions They have also investigated the supposed dilatation of the 
biliary passages in cases of cbolecystectomi In portal eirrliosis they liave 
demonstrated that very little of the portal blood passes through the liver 
The question of liver function in these cases must he of importance 

Hinman ' • has investigated extensively the question of hi droiiepluosis 
and the related problem of pvelovenous backflon 

Work on nephritis bv Gross'® has already been mentioned Recently 
he has devoted an entire hook” to the question of ciiculation in the heart 
valves and apparently has placed the theory of embolic origin of endocarditis 
on a much firmer foundation 

Ghoreyet'® has deteimined the capacity of the coronary circulation in 
relation to age, and concludes that although the heart increises in size iiitli 
age, there is not a proportionate increase m the capacity of the coromrv 
arteries 

Terry” has injected the circulation in adenomas of flu. thyroid He has 
demonstrated that the veins in these adenomas are very thin nailed and mil 
not withstand even 100 mm Hg pressure without rupturing This fact is 
offered as a possible explanation of the frequency of hemorrhage in this type 
of thyroid disease 

Sampson ® has prepared raanv injections of fibroid uteri and demon 
strated the relationship of vascular supply to these tumors 
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SUMMARY 

1 The methods available foi the study of organs by injection of the 
vessels oi ducts are reviewed 

2 The general piinciples involved m the technic of seeming a complete 
and satisfactoiy injection aie leiaew'ed 

3 A method of standai dization of injection masses by measuiement of 
viscositj’- is given 

4 A shoit icviev of the possibilities of the use of these methods in 
pathology is given 
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THE KBEATIVE DIAGNOSTIC VALUE OP THE LEVINSON TEST AND 
THE GLUCOSE CONTENT IN CEREBROSPINAL FLUID* 


Br Alfhed S GIORDA^o, MD, and Marjorie Ableson,! South Bend, Ind 


I N A PREVIOUS eoinmunication* it uas pointed out that the normal range of 
the glucose content of the ccrebiospiual fluid lies between 60 and 90 mg 
Values less than 60 mg arc, m the majority of instances, associated with in 
fiammatorj processes in the central iier\ous system, and, in the absence of 
pjogenic organisms in such fluids, a tentative diagnosis of tubeicidous memn 
feitis can be made 

The '\alidit> of this provisional diagnosis based on a consuleiatiou of 
the glucose content alone, must be established by conclatioii uith other tests 
md clinical findings It is general^ lecognized that tlie pieseut means of 
making a definite diagnosis of tuberculous meningitis are limited The chai 
acteristic chmeal picture is seldom present m the eailj stages of the disease 
the finding of the organisms m the smear is attended with uncertainty, and 
cavy inoculation entails too much delay Hence, it becomes of inteiest to 
ascertain the value of an> new test winch maj have diagnostic sioUificance 
in conditions simulating tuberculous meningitis 

The Levinson test* commends itself for investigation because of its sim 
plicitj and tlie rapiditj witli which results may be read In this test tlieie is 
pieeipitation of proteins as albuminates when the spinal flmd is treated with 
certain metallic salts and as insoluble salts uhen it is treated with v\eak 
organic acids The procedure as outlined bj Levinson is as follows One 
cubic centimeter of spinal fluid is placed m each of two tubes To Tube 1 is 
'idded 1 e c of 1 per cent mercuric chloride To Tube 2 is added 1 e c of 3 
per cent sulphosalic^ lie acid The contents of the tubes are mixed, and the 
tubes stoppered and allowed to stand for twentj four liours The column of 
precipitate is then measured in millimeters 

Levinson maintains that in cases of purulent meningitis the height of the 
column of precipitate after the addition of sulphosahcjlic acid is three times 
that following the addition of mercuric chloride, while in cases of tuberculous 
meningitis the bichloride precipitate is twice tliat of the acid 

Pons and Fletcher* lecentlj repoited on a relatively small senes of spmal 
fluids, thej weie favoiablj impressed with the ■value of the Levinson test 
Thej pointed out, hovvevei that the test is not pathognomonic of tuberculous 
meningitis, since in their expeiience in a series of twentj four spinal fluids 
from cases of sypliilis of the central nervous sjstem, 25 per cent of the posi 
tive reactions were false 

Our report is based on the studv of muet> eight spinal fluids from proved 

before the Sixth Annual Convention of the American Socletj of Clinical rntholo 
Kitts Jn VV^ashlnfeton p C Ma> 13 M and JO 10 7 

tTechnIcal AisUtant South Bend Medical Laboratory 
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cases of tubeiculons meningitis, s-ypliilis of the cential nervous system, puru- 
lent meningitis, aseptic meningitis, and vaiied conditions invohing the cen- 
tral nervous system 


METHOD 

The method of Folm and Wu, with precipitation of the protems by the 
tungstic acid reagents, was used for the quantitative sugar determinations 
When the sugar content v as less than 25 mg , twice the amounts of filtrate 
weie used, or the dilution of the unknown wms made up to 12 5 c c instead 
of 25 c c , to facilitate the reading All asceptic spinal fluids wuth a sugai con- 
tent of less than 60 mg weie inoculated into guinea pigs to deteimine the 
presence oi absence of bacilli of tubeiculosis All globulin estimations weie 
made by the Noguchi method using 0 2, 0 5, and 0 1 c c The Levinson test 
wms earned out as described and in many instances a duplicate test was made 
using double concentration of the reagents as suggested by Pons 

RESULTS 

Table I show's the lesults obtained wath tw'enty-three spinal fluids from 
seventeen pioied cases of tuberculous meningitis The Levinson test wms pos 
itive in twenty cases (86 pei cent) , tliat is, the precipitate with bichloride was 
tivice as high as that with acid All fluids showed a higher precipitate with 
mercury, the lange being from 1 7 1 to 4 5 1 with an average ratio of 2 7 1 
In two of the fluids a pieeipitate was obtained by using the test solutions in 
double stiength 

The test pioved an aid in diagnosis in Case 3 in which the glucose es- 
timation (80 mg ) of the first specimen wms misleading Later specimens 

Table I 


Spinal Fluid Obseevations in Tubeeculous jMeninoitis 


CASE 

HEIGHT 

IN MM 

|9 

GLUCOSE, 

MG 

CHLO 
RIDES, MG 

CELL 

COUNT 

GLOBULIN, 

GRADE 

EXAMINA 


SUL 

3% 

Hgcl, 

1% 

1 SUL 

<5% 

HgCl, 

2% 

TION OF 

SMEAR 

PIG INOC 

ULATION 

1 

7 

I’i 

7 

20 

12 1 

37 

620 

120 

4+ 

Negative 

Positive 

2 

4 

11 

4 

13 

12 7 

37 

645 

40 

2+ 

Negative 


2 






26 

655 

280 

3+ 

Negatne 


o 

3 

10 

4 

12 

133 

20 ; 

665 

189 

4+ 

Positne 

Positive 

3 

3 

7 

4 

8 

1 23 

so 

580 

20 

1+ 

Negative 


3 

S 

18 

o 

17 

1 36 

30 

625 

30 

4+ 

Negative 

Positn c 

•i 

3 

0 

2 

8 

3 0 

40 

665 

50 

4+ 

Negative 


4 

3 

1 

4 

7 

3 1 

51 

710 

100 

2+ 

Negative 

Positive 

5 

6 

7 

8 

0 

111 

54 

030 

254 

2+ 

Negative 


5 

5 

11 

8 

oo 

1 3 

54 


240 

3+ 

Negative 


5 

7 

13 


ll 

118 

30 

610 

260 

3-f- 

Positive 

Positne 

6 

1 

1 j 



116 

28 


165 

1+ 

Negatne 

Positive 


1 

2 



1 2 

OO 


98 

1+ 

? 

Positive 

s 

o 

0 



14 5 

28 

640 

430 

2+ 


Positive 

9 

4 

10 



1 25 

5 

570 

500 

4+ 

Positn e 

Positive 

10 

o 

7 



13 5 

37 

650 

1 278 

2+ 

Negative 

Positne 

11 

») 

10 



1 33 

1 18 


1 192 

1+ 

Negative 

Positne 

12 

5 




1 3 



20 

1+ 

Negative 

Positive 

13 

G 

14 



12 3 

11 


400 

2+ 

Negative 

Positne 

14 

4 

0 



TOO 

25 


42 

2-^ 

Negative 

Positive 

1 ^ 


10 



1 2 

0 


45 

2+ 

Negative 

Positive 



14 



1 1 2 8 

1 26 


G5 

2+ 

Positive 

Positive 

17 

5 

13 

7 

21 

1 1 2 6 

1 26 

585 

190 

2+ 

Positive 

Positive 
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showed more chaiacteristic glucose values In Case 5 subsequent tests sbon eel 
little diffeience in the height of the precipitates from the first specimen 
Latei specimens yielded ratios typical of tubeiculous menmgitis Obviously 
a diagnosis based on the findings in the first fluid obtained in the earl} 
course of the disease may be erroneous This obseivation was recentl}^ pub 
lished bj'^ Fremont-Siuitli and Ayei ^ The glucose content in twenty-two flu 
ids (95 pel cent) ranged from 0 to 54 mg, the aveiage being 29 mg It is 
Intel esting to note that the lange for chlorides is below 700 mg 

Table II shows the results obtamed m fifteen spinal fluids fiom ten cases 
of puiulent meningitis Four of these fluids (26 per cent) yielded false leac- 
tions 111 the Levinson test Seven fluids (46 per cent) gave a heavier piecipi- 
tate with acid, the ai erage ratio being 12 6 The glucose content m Cases 2 
and 6 in the first fluid was misleading, but in later specimens it was typical of 
puiulent meningitis In Case 8 the glucose imlue of 65 mg was not typical 
The chloiides vere laiiable 


Tablf III 

Spuai Fliud Observations in Aseptic Meningitis* 


C\SE 


HEIGHT 

IN MM 


RATIO 

GLUCOSE, 

MQ 

CHLORIDES, 

MG 

CELL 

COUNT 

GLOBULIN, 

grade 

suii 

3% 

HGCLj 

1% 

SUL 

6% 

HGCL 

2% 

1 

4 

7 

04 

15 

1 17 


725 


2+ 

o 

9 

3 



3 1 

25 

660 


4+ 

3 

4 

8 



1 2 

52 



4+ 

4 

3 


2 

8 


41 

665 


4+ 

5 






57 

690 

9 

4+ 

5 



T 


1 2 

58 

745 


4+ 

6 

8 

15 

11 

26 

1 18 

13 

675 


4+ 

6 

10 


11 

31 

1 2 

45 

645 


4+ 

6 

IS 

4 

25 

11 

37 1 

48 

665 



6 

15 

3 

13 

22 

5 1 

83 

675 




•Smears cultures and guinea pig inoculations -svere negative in each case 


Table III shows the observations in ten spmal fluids fiom six cases of 
aseptic meningitis The Levinson test was done m the case of nine of these 
fluids, three of which showed false reactions In only three was the 1 3 ratio 
evident which Levinson leports to have obtained in nontubei culous cases 
The cell counts ranged from 50 to 14,000 for each cubic millimeter, and the 
glucose from 13 to 83 mg , the aveiage was 48 mg The final diagnosis in 
these cases was dependent on the subsequent clinical course of the patients, 
the findings at necropsy, and the eavy inoculations This is the group of 
cases most difficult to diffeientiate from tubeiculous meningitis The clin- 
ical snnptoms, such as headache, lomiting, and ei^en rigidity of the neck aie 
common in both conditions, and tlie spinal fluid findings in this group aie 
identical uitli those found m cases of tuberculous meningitis It is only 
vhen all possible clinical data are correlated with the spinal fluid findings 
that a collect diagnosis can be estabbshed The follouing leport of a case 
wiU serve to illustrate the point 

A married u oman, aged nmeteen, came to hospital complaining of marked 
frontal headache, nausea, vomiting, and dizziness, of one week’s duration 
Since childhood tlieie had been a discharge from the eai Plnsical cxamina- 
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Table I\ 

Spinal Fluid OB’>Fr\4TiONB in Syphilis op the Clntral J>ebvoul Systeji 



UEIPHT m JUiS 

CUKICAL DIAQNOSIBj gyi, j jiqcl 1 SIL | IIOCL 


Metungismua 

HoniQgiamuB 

Uc&uigismus 

Memsgumua 

Meningismua 

Memngismus 

PaTchoseurosia 

Hyglena 

PractuTe of akuU 
FraatuTe of skuU 
Ppaeture of skull 
Neuntis 
Neunbs 
Apoplexy 
Ohoma of bram 
QUoma of brain 
Uxexma 
Eacephahtis 
Tetanus 
Tetanus 
Renal abscess 
Headache 
Pernicious anemia 
Cholecystitis 
Suspected lues 
Suspected lues 
Suspected lues 
Suspected lues 
Suspected lues 
Suspected lues 
Suspected lues 
Suspected lues 
Suspected lues 
Suspected lues 




GLOBULIN 

CiRAOE 


Culture** and Vr nffirmanri traction » 
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tion revealed a divergent squint and choked discs, more marked on the right, 
there was also a slight purulent discharge fiom the left ear hut no evidence 
of mastoid blocking oi edema The leucocytes numbeied 7,600, and the hemo 
globin was 75 per cent, urinaljsis ivas negative and her hlood was sterile on 
cultui e Lumbar puncture revealed a cloudj'' fluid the cell count v as 2,800, 
chiefly polymoiphonueleais, globulin 4+, and glucose 25 mg foi each 100 c c 
The Levinson test showed a precipitate of 9 mm with mei curie chloiide and 
3 mm with sulphosalicylic acid, a ratio of 3 1 No bacteria weie found in 
stained smeais of the sediment, and cultui es in various media were sterile 
A guinea pig n as inoculated 

A loentgenogram of the head revealed digitation throughout the cianium 
The pneumatic cells were obliterated on the left side 

In view of these observations the changes in the spinal fluid u ere con- 
sideied secondary to hrain abscess Exploiatoiy craniotomy revealed a ceie 
bellar abscess, this was verified at necropsy, and latei the ca\y inoculation 
proved negative for bacdli of tubeiculosis 

In Table IV are shown obseivations on sixteen spinal fluids from fifteen 
cases of syphilis of the central neivous system, fouiteen (87 per cent) showed 
a higher pieeipitate with mercuric chloride Of these, eleven (68 pei cent) 
showed the 2 1 ratio considered pathognomonic of tuberculosis The range 
of glucose content was within noimal limits, from 53 to 86 mg , with an aver- 
age of 68 mg The chloride content langed fioni 700 to 780 mg for each 
100 e e 

Table V repiesents a group of thirty-four spinal fluids obtained in cases 
of various conditions in many of wdiich the cential nervous system may be 
indirectly involved eleven (32 per cent) yielded false reactions in the Levin- 
son test, sixteen (47 per cent) showed higher precipitate with mercuiic chlo- 
iide, three (8 per cent) higher precipitate wuth the acid, five (14 pei cent) 
no precipitate, and ten (29 pei cent) the same depth of precipitate wuth both 
mercuric chloride and sulphosalicylic acid The glucose content ranged from 
56 to 133 mg , an average of 74 mg The chloride content ranged from 530 to 
800 mg foi each 100 c c 

SUMMARY 

In the ninety-eight spinal fluids examined, 32 per cent yielded false reac- 
tions In 100 per cent of the proved cases of tuberculous meningitis, there 
w'as a heavier precipitate w ith mercuric chloride, and in 90 per cent of these 
the ratio was 2 1 or highei In the first specimens of spinal fluid, results in 
the glucose content as well as by the Levinson test weie sometimes at vari- 
ance with those obtained from later specimens In conditions other than 
tuberculous meningitis the Levinson test is vaiiable, this is particularly true 
in cases of sj'philis of the central nervous system Fluid showing a heaviei 
precipitate with mercuric chloride, in the ratio of 2 1 or higher, may or may 
not be from a case of tuberculous meningitis Fluid showung a heavier acid 
precipitate in our experience does exclude tubeiculous meningitis 
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CONCLUSIONS 

1 The percentage of false reactions in the Leiinson test is too high to he 
of positiie diagnostic aid in tuberculous meningitis 

2 Low glucose values art not diagnostic of tuberculous meningitis, eten 
in the absence of pvogenic organisms 

3 The glucose content of the cerebrospinal fluid jields tsiuable ding 
nostio information nheii correlated with all possible aiailable clinical data 

The chloride content in tuberculous meningitis is less than 700 mg and 
not constant in other conditions 
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LAMOTTEWUTH BROMIDE COMPARVTOR 


By W a Tailor,* PhD Baltimore, Md 


TN THE treatment of patients who are gisen bromides either as a sedative 
-*• or for epileps}, it is of extreme importance tliat tlie dosage be so regu 
lated fbat bromide intoxication be aioided Such intoxication manifests 
Itself either as dehria or as other mental or nturologic sj mptoins 

Careful work has shown that blood bromides are rtgulated m large part 
bj salt (sodium chloride) intake, therefore, the dosage of bromide cannot 
be relied upon, unless it is studied in relation to the actual amount of 
bromides wliioli reach the blood stream 

The LaMotte Wuth Bromide Comparator was det eloped in cooperation 
with Dr Otto Wuth, of the Henry Phipps Psychiatric Clmn, Johns Hopkins 
Hospital, using the method worked out by Wuth' for determining tiie actual 
bromide content of the blood serum The test is so simply arranged that 
It requires y ery little technical skill and can be used as a i outme laboratory 
test At the same time it gi\es results that are sufficiently accurate tor all 
elinioal purposes 

The test is based on the fact that solutions of bromides gne tariahle 
colors with gold chloride, the color depending on the bromide content Be 
fore this test can be applied to blood serum, howeier the serum must of 
course bt coagulated and filtered The test is then made on the clear fit 
trate, and the color secured is compared w ith standai ds representing definite 
amounts of sodium bromide 

Chemical Director LaMotte Chemical ProCucts Conipanj 
Mour Am Med Assn ISM IxxxaIII ”013 
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The comparatoi, as sliOMii in Fig 1, contains 50 c c of trichloracetic 
acid reagent, 50 c c of gold chloride reagent, seven biomide coloi standards, 
representing 75, 100, 125, 150, 175, 200, and 300 niilligiams of sodium biomide 
per 100 cc of seium, tliiee test tubes, and two 04 cc pipettes fitted with 
nipples These pipettes should be kept in the leagent bottles, since the 
nipples act as seals Caie should be taken that the tiichloracetic acid 
leagent does not come in contact nuth the rubbei nipple, as it ivill dis- 
integrate it 

The top of the box contains three slots and is used as a comparator 
block in making measurements A piece of etched glass is fastened to one 
side of the block, directly over the three slots, by means of a brass holdei 
This IS a great aid in making accuiate measurements, as it eliminates the 
reflection of outside objects in the tubes The block should be held so that 
the etched glass is on the side facing the source of light 

A detexmination of the bromide content of the blood serum is carried 
out as follows Draw 10 e c of blood from a vein, and allow it to clot To 2 
cc of the thus gained serum, add 4 cc of distilled watei, then 12 cc 



Fib 1 


(3x04 cc) of Solution 1 (Tiichloi acetic acid) Shake, allow to stand 
tliiity minutes, and filter The filtrate must be clear, if it is not, filter again 
To 2 c c of the filtrate, add 04 cc of Solution 2 (gold chloride), shake 
thoroughly, place in the comparator, and compare with the color standards 
Compaiison is best made by placing the test sample in the middle hole op- 
posite the slots next to the ground glass plate, and then inserting color 
standards in the holes on either side, alnays making suie that the standards 
so placed aie consecutive, that is 75 and 100, 100 and 125, 125 and 150, etc 
If an exact match is obtained, the sodium bromide content is read off directlj 
from the standard If, however, the color of the sample hes between those 
of tvo consecutive standards, the intermediate value must be estimated 
The numbeis on the color standards give the sodium bromide content of 
the blood serum expressed in mg per 100 c c A content of less than 100 mg 
pel 100 cc piobablj will be insufficient for epileptics A content of oier 
150 mg pel 100 c c will denote an approach to bromide intoxication 
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CLINICAL AND EXPERIMENTAL 

VAEICOSE TJLCEB Mechanism of Its Causation and Cure with Notes on the Asso 
elated Pain and Papillary Inequality Byrne J Am Jour Med Sc October 
192G ebexu Iso 4, p 55o 

The immediate primary mechanistic factor in vanco e ulcer is ineompetcncy of the 
superficial rein salves svhich, m the erect or sitting posture permits the unsupported columns 
of blood to add their pressure to the normal intrasenous pressure thereby counterbalancing 
or even o\erbaIancing the intracapillory prtssure the net result bein^, impairment of blood 
and lymph flow and increased tissue >nilncrability 

Anj'tlung tliat impedes the return flow of blood to the heart from the lower extrem 
itics may act as a remoto pnmarj mechamatic factor M iiiduemg blood and Innph stasis 
and dilatation of the leins 

Secondary mechanistic factors arc infection cicatrized ulcer margin enforced in 
activity, endocrine dysfunction and impaired metabolism — ^general and local 

The fundamental mdicattou in surgical or nonsurgical treatment is restoration of the 
local circulation by removal or support of the long colontn of venous blood wJuch impede 
or halt the capillary flow 

Maii> surgical and somisurgical methods of treatment of varicose ulcer arc unsound 
in principle excision and multiple ligation are sound in principle and applicable in certain 
cases but they aliould always be supplemented by general and local prophvlactic measures 
In severe, neglected cases treatment is best bvgun with recumbenev and elevation 
which offset the immediate primary mechanistic factor 

the majority of cases ambulatory treatment with compression bnndagcs effects a 
rapid cure which may bo kept permanent by prophyloctic measures 

Study of the pnm and pupil changes occurring in log ulcer helps to a better apprecia 
tion of the sen orj and pupil phenomena found in cardiac and other visceral disorders 

Endocrine treatment i^ indicated at one stige or anotlier in almost evcr> case of 
chronic ulcer somatic or visceral 

Physical exercise i** indicated ns a cardiovascular tonic nnd a<» the bc^it mobilizer and 
dispenser of the internal secretions 

eczema and protein METABOLISM Critical Investigation of the Relation of 
the End Products of Protein Metabolism to Eczema and Kindred Disorders Michael 
I C Arch Dormat nnd Sypb September 1921 j xiv No 3 p 294 

Blood estimations of uric flcid in eczema nnd kindred disorders are of doubtful valuo 
as evidence of a uratic pathogenesis of <>01110 cases of tho«o diseases 

Tlic improvement in eczema following institution of a purin free diet ran be con 
strued in other vvajs than bj its effect on the blood uric acid tontont 

Uric acid urea and creatinine arc not dcniinl irritants In two person** a moderate 
erythematous reaction was evoked but only to concentrated olutions of uric acid and urea. 

These metabolites have no demonstrable photo ensitinng effects or at least, render 
the human skm mildly plioto^nsitive onlj in a verj' small number of persons, and then 
only when in stronj^ concentration 

Increasing the unc acid content of the blood by injections of lithium urnti intrn 
venousl^ in two cases of severe acute eczema produced no change m the subjective or 
objective symptoms of the disea e 
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MEECTOBOCHBOIVIE Mercurochrome 220 Soluble In Malaria, Enbanos, T Jour Philip 
pine Med Assn, Julj, 1926, n, 2Co 7, p 215 

Report of the use of nierurochrome intravenously in the treatment of malaria in 
seven lepers The dose of mercurochrome was 0 003 gm per kilogram continued in an 
ai erage of 17 c c of 1 per cent solution, as a rule, only one injection being given 

In none of the cases were smears negative for parasites after the injection, though 
a marked svmptomatic improvement (subsidence of temperature and cluUs) was noted in 
five cases 


ECZEMA AND UBIC ACID The Behavior of Injected ITnc Acid in Patients with 
Eczema, Michael, J C , and Nichols, H O Arch Dermat and Syph , September, 
1926, siv. No 3, p 308 

In a previous article, Michael reported a study of the relation of nnc acid to eczema 
In that article, two cases of eczema were reported in which intravenous injections of lithium 
urate were given The purpose of the intravenous injection procedure was twofold first, 
to determine the effect on the symptoms of the disease of artificially raismg the blood uric 
acid content, and, second, to study the fate of injected unc acid in this disease As 
disturbance of unc acid metabolism has been considered an important cause of eczema, 
it seemed worth while to determine whether patients with eczema actually showed an} 
sigmficant variation from the normal in their behavior to injected unc acid The present 
report, therefore, is chiefly concerned with this biochemical phase of the question. In 
that respect it amplifies and supplements the previous report 

In the five cases here recorded, it has been shown definitely that artificially raising 
the blood uric acid level by intravenous injection of this metabohte has produced no en 
hancement of subjective or objective symptoms of eczema. As a matter of fact, in Case 5 
this procedure was succeeded by definite improvement In this instance the injection was 
followed by a chill and fever, and this may have been the important factor in the clinical 
improvement Of course, other conditions such as rest and diet, may have entered the 
picture 

From the biochemical aspect, the blood unc acid data were m accord with the results 
obtained in normal persons by previous investigators In every instance the injection was 
followed by an immediate nse in the blood unc acid level with a subsequent slow but 
steady fall, except in Case 5, in which this uniform decline did not occur In this ease 
the blood unc acid level may have been influenced bv a febrile reaction which developed soon 
after the reaction 

The total recoienes of unc acid vaned withm moderate bmits, as was to be expected 
The recovenes are comparable to those of Folm and his collaborators for normal persons, 
except in Case 5, in which apparently none of the injected unc acid was elimmated The 
elimination of uric acid is subject to considerable individual vanation The interpretation 
of the significance of total unc acid recovered following injection experiments is still a 
moot question For these reasons no stress is laid on the unc acid recoveries in this 
small series Indeed, Wells has made the point that urine recovenes of unc acid are 
valueless indexes of the fate of injected uric acid, since this metabolite may escape in 
unknown and umscerfaimble amounts through the intestmal wall 

Regarding the rate of elimination of unc acid after the injection the chart shows 
that the maximum rate occurs from one to three and a half hours after the injection, 
and that at no later jienod does the rate exceed the imtml peak There seems to be a 
gradual fall in the rate, and later increases probably are due to the ingestion of protein 
and carbohjdrate foods 

Thus it IS concluded from the data obtained from these patients with eczema that 
they differ in no essential way from the results in normal persons recorded bj other in 
vestigators 
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SOABLBT FIiVHR IMMUNIZATION Use of Sodium Blciuoleate Toxin (XiUison) in the 
Immunlaatlon Against Scarlet Fever Perkins B G and Megrail E Ohio State 
J[cd Jour, Jul\, 10-G xxvi 5D9 

In a aeries of 1500 children of xanoua agea 361 or 24 per cent v?cro found susceptible 
bi tho Dick test using two test toxins checked ngaiost each other or known susceptibles and 
insusccptiblcs 

Vmong the CO susceptible adults, 8 or 29 per cent showed a negative Dick test three to 
SIX weeks after a single dose of oOOO units of Larson toxin 

Among tho 324 children aiailnblc for retesting 210 or 04 per cent gave a negative Dick 
teat two to five weeks after 3000 unit'* of Larson toxin, while 02 others showed faint or 
doubtful reactions 

If a negative Dick teat is an indication of protection against scarlet fever, and since 
this reaction is vorj widely nccopted os prunn tacie endence it appears that this small 
dos'ige will protect somt 64 per cent or mon m a brief period 

Only one doso was used in this genea m order to dotcrmino this point but after rctcbts 
this fall in the same senes positives will be recommended to take at least two doses in the 
imniior suggested bv Larson Another senes is in progress m which the positives have re 
ccived two doses and will bo retested this fall 

Adults wero much mori, rcsiatant to immuniiation tlnn were children The retests thi 
fall will bo followed by adneo to tho positives to take two or three doses as above 

The icry atnaJI aeries of coatacta in whom Lar on toxin was inoculated as a preventive 
IS of course without weight os it«elf and valoaWo only ns chocking with the larger senes of 
Larson 

If the imniunit) is shown to be of long duration the absence of sotjous reaction and 
the lack of noccssitj for refrigeration of tho toxm o/Ter marked improvements in our activi 
tics against scarlet fever 

ABTHEITIS The Classidcatioh and Treatment of Chronic Arthritis Cecil B L and 

Archer B H Jour Am 3Ced Assn Sept 4 1020 Ixxxvii 741 

In a study of 612 cases of chronic arthritis approximately two thirds (68 per cent) 
were of tho proliferativo typo and one third (30 per cent) were of tho degenerative type 
Proliferative arthritis occurs most frequently in young people, degenerative arthn 
tiB 18 more often seen m the middle aged and elderly 

Tho commonest form of prohforativo arthritis is a'soemtod with focal infection about 
tiio teeth or tonsils 

T]ic commonest variety of dogcnerativo arthritis is the arthritis of tho menopau c 
The proliferative type of chronic arthritis is presumably an xnfectioos process Degcn 
erative arthritis has not been proved to be of an infectious nature It appears more likely 
that this form of nrthntis, as the name implies, is a degenerative process analogous to artcrio 
sclerosis and the other degenerative changes that attack vanous organs in middle age 

The essential feature in tho treatment of probferativc arthritis is the removal of 
all foci of infection In degenerative nrtbntia the treatment should be directed chieflv 
toward accelerating metabolism with iodides phj siotherapy and other appropriate mcn'^urcs 
Many of these patients arc improved by a low caloric diet 

B ACIDOPHrLUS AND B BULGAEICUS ViabUlty of B Acidophilus and B Bulgaricus 
in the Human Intestine Knlp W L Jour Am Med Assn Sept 13 19-0 bcxxvn, 
833 

A report of studies from which it is concluded that B Bulgaricus will not develop in 
or survive passage through tho human intestmCi and that, therefore such preparations are 
without therapeutic value 
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PNEUMONIA The Epidemiology of Pneumonia, Powell, J P , Atwater, K M , and 
Felton D D Am Jour Hig, TuU, 102b, vi, No 4, p 570 

The purpose of this investigation has been to studv the distribution of pneumococci 
among norm il poisons, the persistence of the oiganism in the icspiraton tract, the virulence 
of the organism, and the existing rel itionship« between the cirrier state and season, ago, 
sex and occupation 

This studv coveis 41S observations on 03 pei^-oiis in foui groujis — high school bovs, 
medical students, student nui'scs and laboratoiv vvoikers — all living in the same citj and 
duiiiig the same period 

There is good evidence that veia few poisons can long escape contact with some form 
of the pneumococcus under the conditions of our oidinarv life Moreover, contact with one 
of the fixed types of pneumococcus, forms associated with 80 per cent of all cases of pneu 
moma, is demonstrated for half the group during a period of seven months Presumablj, 
then, practically evervone at some time during the course of a vear is a earner of a fixed 
type pneumococcus 

LVaves of unusual prevalence of the fixed tv pcs of pneumococci arc dcsciibed These 
weic not accompanied b> coi responding cases of pneumonia in the same group The figures 
for that vear, in Boston, indicate that there was about one case of pneumonia for every 175 
residents during the period of investigation This gioup studied consisted of 98 persons, so 
that the fact that only one person developed the disease was within expected limits 

The observed prevalence of carneis of the different tj’pes of pneumococci, charted by 
months, suggests that wo are dealing with organisms that go through seasonal vaiiations in 
prevalence, vanations which are probablv different for the sevcial tvpcs of the pneumococcus 
The study of varulence by months also suggests that we are dealing with a biologic function 
of the parasite, analogous to well known seasonal activities in the plant kingdom 

Study of the persistence of pneumococci in the respiratorv tiact of eniiaers shows that 
at least the fixed tjpe organisms tend to disappear from the mouth and throat in less than 
thirty days This was true in 87 instances out of 45 carriers who were found with the«o 
organisms There w is one instance in which a Tjpe III pneumococcus was found m a per 
son over a period of at least one hundred and twentj dnvs, and there is reason, from viru 
lenco studies, to believe that this was pcisistence rather than reinfection Three other cases 
showed persistence of from xixtv to ninetv dajs, but these were dccidedlj the exceptions 
Tj'pe IV pneumococcus shows a persistence which is regarded as apparent rathei than real, 
because of the variabilitj in viiailence of snccessivelv recovered strains and also because of 
the multiple opportunities for reinfection with indistinguishable strains of this tvpc 

There appears to be no significant difference between the sexes in their tendenev to 
become carriers of the pneumococcus The four groups of persons show evidence that their 
mutual associations favor local contact and their pneumococci tend toward a unifonn distri 
bution of types within each group at one time 

"When normal x>eisous carry fixed tjpes of pneumococci, thej are rarelv able to give any 
clue as to the source of these pathogenic varieties, a fact that has been brought out before 
in studies from this laboratorv These observations confirm the fact that persons in contact 
with cases of pneumonia more frcquentlv carrv fixed tvpe pneumococci in their throats than 
controls, but earners of fixed tjpes are rather infrequent among the population at large 
Persons mav also got thin pneumococci from contact with carriers Therefore the isolation 
of cases of pneumonia could not be expected to be moie than paitiallv effective in controlling 
the disease 

Studies on the viiulencc of 21G stiains isolated dunng this investigation and tested on 
wluto mice, indicate that Tvpes I and III tend toward a higher level of virulence than Tvpes 
TT or IV In comparison with another studv nude in Boston and during the same vear, 
there is observed an essential consistciicv of the virulence in all tjpes recorded excepting 
Type II, in which an unuMial numbei of avirulent strains was encountered 

The findings in this studv, when compared vvatli similar material from other sources, 
shows an essential consistency In this composite fishioii the data on earners of piieumo 
cocci among 895 normal persons arc given bv tvqies Another comparison of data fiom S(A 
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persons in Boston, nil of whom i\ere examined in this laboratory shows the definite excess of 
earners among normal persons expoud to eases of pneumonia 

In general these data sene to confirm the view that the disease pneumonia appears 
when there is a coincidence between infection with a pathogenic form of the pneumococcus 
and a lack of resistance in the same induidual 

MEASLES Skin Tests in Measles Tuanicliff B and Taylor B E Jour Am Mod 

Assn, Sept 11 lOir Lvxxmi, 84b 

The green producing diplococcus associated with measles produces an extracellular toxin 
which gives a definito pecific skin reaction in persons with a negative history of measles, 
but not in those Writh a positne history The to\m is neutralized by convalescent human 
measles scrum and by the scrum of goats immunized \nth measles diplococci but not bv 
normal goat sorum 

Thc'^c experiments indicate that antigens of killed measles diplococci (intracellular 
toxin) would be more effective for su ceptibilitx tests than extracellnlar toxins on account 
of the rormer giving positno skm to ts in about twite ns many persons susceptible to 
measles as intracellular toxins (filtrates) 

SYP HTI i I S Syphilis of the Placenta In the Negro McCord J E Am Jour Obst and 

Gynce , June 19JG, xi C 

Syphilis was demonstrated in lo4 ptr cent of the 3 000 placentas examined 
In 9C6 women tho Wassermnnn was positive m 22 5 per cent 
In 055 babies, tho cord Wassermann was positive m 0 7 per cent 
The TTassermann reaction repeated on 390 women agreed in 88 per cent 
Sypbibtic placentas were found iii 40 0 per cent of the positnc TVassermann eases and 
in 0 3 per cent of the negative Wasserronnn cases 

la S4 premature babies bora ahvo (he placentas w ro positive in 28 5 per cent 
In S4 premature babioa bom dead the placentas were positnc m 07 8 per cent 
Of 219 positive maternal Wassermnnos the cord 'Wassermann was positive in 14 5 per 
cent of the coses 

Of 747 nogntivc maternal Was cmianns the cord Wnssermann was positive in 0107 
per cent 

Of tho positive placentas 75 pei cent had positive maternal ^Va'»seymanns 

rOEEIQN BODIES IN THE LtTNG Pathologic Changes In Lung Tissue as the Eesult of 
Foreign Bodies of Long Sojourn Manges W T Jour Am "Med Assn September 
25 1D2G, Ixxxvii 9S7 

For tho purpose ot this paper a foreign body is one of long sojourn after it has been 
present m the air passages for two months or more and up to ns manv as thirty five years 
except that in one or two instances the sojourn has been less than two months but the 
pathologic changes are unusual Serious pathologic changes do occur at times in cases of 
much shorter duration but these are more or less eonstantlv the acute type such as 
infection emphysema or atelectasis with which physicians are quite familiar 

An aspirated foreign body in nnx portion of the tracheobronchial tree will sooner 
or later cause evtensuo permanent injury 

There is great variation as to the length of tune a foreign body may be present 
before causing cxtcnsjvo changes, but those that interfere with drainage do, as a rule 
cause injury early 

Tho permanent pathologic change is distal to the point at which drainage is blocked 
The foreign body is at or distal to this point 

Tho end results arc in tho nature of atelectasis fibrosi bronchiectasis and chronic 
abscess with \arynng quantities of puniknt nxudatc Hemorrhage is common tubercu 
losis IS often suspected but is rarely jirescnt The other lung remains remarkably free 
from pathologic change 
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Manges l)elic\ cs that many of the one sided, chronic, basal infections are the result 
of foreign body, regardless of historj or of rocntgenographic shadow of foreign bodv 
Such lesions should at least be investigated bronchoscopicalh, and manj should be treated 
in this manner 


FOREIGN BODIES IN AIR PASSAGES Live Fishes Impacted in Food and Air Passages 
of Man, Gudger, E W Arch Path and Lab Med , September, 192C, n, 355 

Gudger, who is bibliographer to the American Aluseum of Natural History, has col 
lected from the literature all the reports of impaction of live fishes in the human throat 
and air passages 

The paper is most readable and of evtreme interest but does not lend itself to ab 
straction 


LABORATORY TECHNIC 

KOTTMAN REACTION The Kottman Reaction in Dysthyroid, Neuropathic and Psycho 
pathic Children, Mattel, G Clin Ped , May, 1926, vin, 28 

The autlior tested the Kottman reaction on seventy children with endocrine distuib 
ances and various neuroses and psychoses and found that it showed great variability with 
out anj special umformity in dysthyroid children while the reaction was almost constantly 
slight in idiots, cerebroplogics and epileptics (who had been given iodine tieatment) , this 
latter finding agrees with the original findings of Kottman 

As to the genesis of the reaction the author believes that the degree of vascosity of 
the blood plays an important part m it independently of the effect on the viscositj of 
changes in thyroid metabolism 

LYMPHATIC LEXJCEMIA The Neoplastic Nature of Lymphatic Leucemia and Its 
Relation to Lymphosarcoma, Evans, W A, and Leucutia, T Am Jour Roont and 
Radium Therapy, June, 192b, vv. No 0, p 497 

Three cases of Ijonphosarcoma are described which in their terminal stages changed 
into Ijonphatic leucemia These three cases arc the only lymphosarcomata in a group of 
sivtecn patients treated bj deep roentgen rav thcrapj during the last four jcais, yyhicli 
had a fatal termination In all tlirce cases radiation therapy produced prolongation of 
life yyith entire disappearance of the manifest lesions treated, but later extension to tho bone 
marrow occurred At the time of tho bone man on involyoment, all three patients had de 
y eloped the picture of lymphatic leucemia Evidence is thus brought that lymphosarcoma, 
if life is sufficient!} prolonged, may change into lymphatic leucemia This happens as soon 
as the bone marrow involvement becomes the predominating feature of the disease 
The paper is accompanied by eighteen illustrations 

TYPHOID FEVER Typhoid Vaccination by Mouth, Burke, V , and Barnes, La V Jour 
Infect Dis , July, 1926, xvxix. No 1, p 67 

Tho work of several investigators indicates that certain bacteria introduced into the 
intestinal tract have antigenic action Evidence of tho antigenic action consists of positive 
agglutinin tests and increased resistance to infection Evidence was obtained from both 
animal and human subjects 

Tho experiments described m this paper were designed to determine whether tjphoid 
protems were absorbed unaltered from the digestive tract as determined b} the appearance 
of agglutmins, whether the agglutmation titer would vary with the method of preparing 
the vaceme, whether “per os” vaccination is as effective as the subcutaneous method in 
stimulating the production of t}-phoid agglutinins, and to test the theory of increased 
cellular impermeability of the intestinal mucosa following the oral administration of tVTphoid 
y accine 
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The experiments ^ere conducted on rabbits the conclusions reached being os follows 
Agglutinins appear jn tlie blood of some rabbits following introduction of Btcmdard 
typhoid Taceme by mouth Artificial erosion of the intestinal mucosa in such rabbits is 
unnecessarj 

Subcutaneous vaccination is more cffcctivo than vaccination by mouth m stimulating 
the production of typhoid agglutinins in rabbits 

The comparatno degree of immunity to tj^phoid conferred by the two methods of 
vaccination roiDains to bo detenmned Tho comparotno rate at which imraiiTutv develops 
considered separately from tho appearance of agglutinins is also unknown Bmeo sub 
cutaneous vaccination affords adequate protection against t>T>hoid any superiority of the 
oral method considered from the practical standpoint is limited to simplicity of admimstra 
tiQu and reduction in toxicity 

Tho absorption of typlioid protein from the intestinal tract of rabbits apparently 
decreases upon continued exposure of the mucosa of the protein 

RHEUWIATIC rEVER Significance of the Leucocy^ Covmt as an Index of Bheumatlc 
Infection In Children Wilson M Q and Kopel M Am Jour Dis Child , July 
192G j-xvii 4b 

Prom ft study of 3S4 counts on hb thiMrcn j« age from four to fifteen years 

the conclusions following were drawn 

Tho average leucocyte count for chiUlr<.n with a historv of previous rheumatic infcc 
tioa (potential heart disease) xvns 7000 ccJl« 

The average leucocyte count for cluldrcu with organic heart disease (Class 1) was 7 700 
The average leucocyte counts for children with at-tivc rheumatic infection (carditis 
arthritis, chorea and recurrCDt growing and yoiat pains) wero above 9000 cells 

The correlation between vital capacity determination and leucocyte counts in childroii 
with rheumatic heart disease confirms tho modem conception of cardiac failure in children 
being primarily due to infection rather than to mechanical factors 

Lcucocyto counts within tho noimal range mar be considered as indicative of tho 
quiescence of the rheumatic infection and counts above the normal range mdicativo of 
activity of the infection 

Bepeated leucoexte counts in children with rheumatic infection would seem to be of 
some clinical value in diagnosis prognosis and treatment 

PERNICIOITS ANEMIA The Diagnostic Value of the Color of the Blood Serum in 
Bemlcious Anemia Eishberg M Am Joui Aled Sc July 1920 cWvii No 1 p 
81 

yjshbcrg notes that the color of the blood «crnm m pernicious anemia is always above 
normal and believes that this accounts for the chamctenstic color of the skin la this disease 
The serum pigmentation is gcnerallv duo to an mcicasc in the bilirubin content of tiio 
serum but not always and may sometimes b© du© to hematin 
Pishberg concludca that 

Ih tho active periods of pernicious anemia the blood seram is more highly pigmentt-d 
than normally, being golden golden brown or rarely even dark brown This is due to an 
increase m the bilirubm content cad to the presence of hematin 

In an anemic patient tho presence of pal© blood serum speaks definitely against the 
diagnosis of pernicious anemia Observation of the serum color is of particular laluc in the 
diftorentiol diagnosis between secondary anemia due to carcinoma and pernicious anemia. 

meningitis Meningitis Caused by Bacilli of the Colon Group Neal J B Am 
Jour Med Sc Nox ember 39^0 cKvn No 5 p 740 

Meningitis duo fo members of the colon group is comparatively rare In studying ovtr 
1500 cases of meamgitig only 7 wero found duo to these organisms In an eighth case there 
I'ore several organisms present, on© of which bdon^cd to this group 

iTenmgitss in tho first three months of life la most often caused h\ the meningococcus 
out of 50 cases being duo to this organism end onlv 3 to the Bacillus cob 
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Radiotherapy ‘ 

T his httle book is in no sense a reference book for the geneial practitioner, neither 
IS it a short tei^tbook It is a general review on verv broad lines of the subject of 
radiotherapy and its relation to the numerous branches of medicine The fundamental 
prmciples of therapv are veri well dealt with, and the effect of radiation on normal ceUs 
and diseased cells is well brought out The attitude of the writer toward a single remedial 
measure is best explained by the closing paragraph of the book 

“Det us remember that nature recognizes neither the surgeon nor the radiologist, 
nor the expert in drugs, nor jet the lord of germs She will put forth her best efforts 
only when she is assisted wathout stmt General practice is in realitj the only logical form 
of practice But no human mmd can compass the whole field of medicine Hence the 
hope of the future lies in specialism tempered bj cooperation ” 


The Significance of the Physical Constitution in Mental Disease] 

M edicine monographs are comprehensive renews that adequately discuss a disease, 
certain aspects of a disease, or subjects that allow a better comprehension of dis 
ease processes 

In this, the tenth of this series of monographs, the authors have added an important 
contribution to the study of the relation of phjsical habitus to the reaction to mental 
disease 

In the earlj days of medical practice the family doctor was often credited with 
“knowang the constitution” of his patient and the trend of modern medicme which the 
reaction of the tndwidual has led to interesting studies, as witness the contributions of 
Draper on the human constitution, of Dunn and Seegal on the correlation of facial form 
and disease and so on 

Wertheimer and Hesketh have undertaken an examination of mental patients from the 
standpoint of external habitus wath the idea of testing the hypothesis that physical habitus 
and mental reaction types exhibit a more or less definite correlatmti In these studies both 
simple observation and exact measurement (anthropometry), are utilized and, as a result 
of the observations thus made a new anthropometric index is proposed 

Beginning with a review of early studies of body types, and of anthropometric studies 
in disease and psychiatry, the authors then compare the classifications which have been 
proposed in the past and discuss in general the methods used 

Their own studies were conducted on 65 male patients chosen at random who are 
classified into four groups 

1 Predominantly affectiie reaction types 
2 Predominaiith schizophrenic reaction txpes 
3 Organic reaction txpes 

4 Psychopathic personalities and psi choneuroses 

•Radlotherap> in Relation to General Medicine Bj Francis Hemaman-Johnson Radl- 
oloEdst to the French Hospital London Cloth Pp 211 Oxford Universitj Press 

tThe Significance of the Phisical Constitution In Mental Disease F I Wertheimer 

Associate in Psychiatrj Johns Hopkins Hospital and F E Hesketh Carlton Fellow in 
Medicine Johns Hopkins Unliersiti with a preface b% L F Barker Cloth Pp 70 20 
figures 5 plates Price $2 50 Williams A Wilkins Co Baltimore 


Note In so far as practicable the book renew section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume 

We trust tint the scientific information printed in these pages will make the reading 
thereof desirable per se and wall thereby justify the space allotted thereto 
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Data were nsscmblcd from observation and ps}chiatrie and antliropomctnc studies 
from tlio analysis of ^^hlch tlic authors suggest a new anthropometric index based on the 
formula 

Leg length x 10^ 

Transverse chest diameter x sagittal chest diameter •< trunk height ^ mdev 

The ronnindcr of the book discusses the application of the index to the types studied 
The contribution is of distinct interest to students of internal medicine and psjehintri 


Collected Papers from the Henry Ford Hospital* 

I N THIS volume, as tho title indicates arc collected tho scientific writings of the Staff 
of the Henry Ford Hospital from the date of its founding in 1915 until 1925 Although 
the period coicred is of ten icars* duration most of the papers were written during the 
past two a ears 

After a foreword there follous an alphabetical list of former staff members, a list 
of the present staff members and then the three sections of the book proper forti three 
papers on varied subjects an Appendix A concerned with technical appliances and the 
concluding section Appendix B which is a concise iccount of tho history of the hospital 
and of its physical equipment 

Tho papers are arranged in alphabetical order according to their authors An ar 
rangement or grouping m accordance with thtir subjects — surgical medical laborntor> 
etc, — Tiould seem preferable 

The subject matter is divided ns follows papers concerned wnth the investigation 
and clinical application of blood chemistry 7 internal medicine 5 surgerj 12 roent 
gcnologv, 3 obstetrics 0 liboratorv investigations 10 internal medicine, 5 

The volume is an excellent example of the printer s art and is of interest both to 
those interested in the hospitnl and as a source of conrement reference on the subjects 
covered 


Kltntsches Lehrbuch der Inkretologie und Inkretotherapie'f 


T his is a four hundred page book which attempts to gi'c a cross section of the subject 
of the internal secretions lu sufficient detail for the man doing clinical work One third 
of the book is taken up with the structure and function of tho glands of internal 
secretion then follows a chapter on diagnosis and one giving rather complete clinical pic 
tures of tj'pical cases Finalh there are chapters on the significance of the internal secre 
tions in tho various fields of medicine and these chapters are written bj various authors 
that on internal medicine is bj von den Aelden that on psychiatry and neurology bj 
Hosenfeld pediatrics bj Scluff gjTiecologj and obstetrics bj Aschner urology by Bachrach 
ophthalmologj b\ Srilj and Poos, otolarvngologj bv Ivobrak and dermatology bv Both 
man 


There arc short bibliographies at the end of each chapter but as is so common in 
German books sinco the war, the references to American literature are most noticeable bj 
then nb&ence Abel is mentioned m tlie text in connection with tho nctuo principle of tho 
hj-pophysia Aldncli witli adrenalin Banting and Best with insubn, and Kendall with 
thyronn, but in no case is there a reference to the tunc or place of their publications 

However the book gives in compact form the German point of view and so hclpfullv 
supplements some of our American texts 


^ Collected Papers by the Staff of the Henn ^ord Hospital (^rat Series 1916 19 5) 
Cloth, Pp 634 151 illustrations 4 charts. Price ?8 00 Paul B Hoeber Inc. 

TKllnisches Lehrbuch der InkretoloRie und Inkrctotlieraple Bj Dr Gustav Bajer and 
Dr R. Von den Velden. Geore Thlenie 19 
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Preventive Medicine and Hygiene^ 

T he predominant function of the mooern phjsienn is the prevention of disease, and 
for an understanding of the principles underljang and ipplied to disease preiention a 
working knowledge of many and \aned subjects is required In this book, practicallv 
the only one of its kind, Eosenau has collected and presented in a most practical and 
utilizable manner, a last amount of information of value to practicmg phjsician as Avell 
as to the epidemiologist or the sanitarj engmeer 

This, the fifth edition of this well known work, has been largely rewritten and reset 
and Ins undergone extensive additions and revisions The book in general has two mam 
duisions (a) dealing with personal hvgiene, and (b) dealing with environment (samtationA 
The material presented in the sixteen chapters of this book constitutes a ventahlo 
cncjclopedia of methods applicable to the prevention of disease evaluated by an authority 
of extensive experience and presented in a most interesting and clear cut manner 

New subjects winch are considered comprchensivelj for the first time in this edition 
embrace the psychoanalj-tic approach to sex hygiene, the prevention of cancer, the con 
serration of vision, periodic physical examinations, flukes and their rdation to disease, 
granuloma ingumale, balantidial dysentery, resuscitation, gas masks, statistical methods, 
and practical pomts in public health administration For some of these subjects Dr 
Eosenau has enlisted the help of expert authorities 

The section on granuloma mgumale consists of but two short paragraphs which, m 
view of the increasing numbers of cases of this disease which are being reported, seems 
rather brief The sections on statistical methods should enable many to grasp such methods to 
whom they are now an uncharted maze Not only are all the important methods used in 
public health laboratories fulh described, but numerous clinical procedures are also clearly 
detailed There is practieallj no one, no matter how remotely interested in disease, for 
whom this volume will not prove an mvnluablc desk companion It should bo purchased 
for constant and dailj use It can bo recommended without resone 


The Inflammatory and Toxic Diseases of Bone\ 

A s STATED by the author, it is not easy to draw a line between the mflammatory and 
the toxic diseases as in both there are associated mflammatory changes, but a distmction 
may be made, however, between toxins locaEy produced by bacteria and circulatmg toxins 
from a distant source The resulting conditions also differ, and. the title of this book 
serves to indicate the distinction and the difference 

There are twenty chapters in which are discussed various bone lesions or diseases, 
namely, acute osteomv elitis, subacute osteomv clitis, serous periostitis and osteomyehtis, tu 
berculous disease of bone, syphilitic disease of bone, Charcot’s joints, syringomyeba, yaws, 
arthritis deformans, pulmonary osteoarthropathy and allied conditions, rickets, infantile 
scurvy, osteitis fibrosa, osteomalacia, osteitis deformans, leontiasis ossea, and osteogenesis 
imperfecta 

Practicalh all of the illustrations arc photomicrographs of gross or microscopic sections 
These arc excellently well done and greatly add to the value of the book 

The book amply reflects the experience of the author and is clearly and well wntten 
There are numerous illustrative case reports some of which, however, arc so brief and 
bald as to add but bttle to the text 

The author has drawn freely, and with profit, upon the collections of various English 
museums with the result that for each subject touched upon there are either gross or 
microscopic examples illustrated 

While not mtended to be an encyclopedic discussion of the subject and, to some extent, 

•Preventive Medicine and Hvfrlene Bv M J Rosenau Professor of Preventive Medicine 
and Hvgiene Harvard Medical School CToth Pp 1433 with 157 lllustraUons Fifth edition 
D Appleton A Co New York 

tThe Inflammatorv and Toxic Diseases of Bone Bv R Daw ford KnaBRs ConsultmB 
Surgeon to the Liceds General Inflrmarv etc Cloth Pp 110 with 197 Illustrations Wllinm 
VAood and Co New York 
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reflecting the personal \iews of the author, the book well deserves a place upon the shelves 
of the student, tbo physician, tho surgeon, and the pathologist as a valuable source of 
reference 

The phjBical craftsmanship of the publishers is most escelleut 


A' Ray Therapy* 

T his htllc book of x riy tlicrapj consists of 120 pages It sets forth IJio method of 
treatment as practiced m Protessor Uolekneelit 'a Clime in Vienna A short section deals 
very closely wth general considerations of treatment. It is well worth reading even 
by those not practicing x ray therapy 

The greater part of tho book deals with treatment of about seventy five various dis 
eases Most of these are conditions in which the x ray has proved of definite value A verj 
few are still in the experimental stage Each disease is considered in the following manner 

Prognosis — n Result of treatment 

b Duration of treatment 

c Course of disease under influence of v ray 

Accompnnjing and subsequent effects — 

Adjuvant treatment 
Contraindications 
Treatment formula 
Fields 

The treatment formula is cicarlj set down it is given in Uolrknecht ^s units of course 
The book is clovcrlj compiled and makes x ra> tJierapj seem quite easy It is in 
tended as a guide for tho man in general practice m deciding which cases are amenable to 
treatment, and a book of formulas for tho radiologist It serves both purposes well, but 
perhaps not as thoroughly os if tlioj wero dealt with separately 


Bacteriologtc Allas^ 

T hose interested in bacteriology will recall tho publication twentj five years ago of the 
Atl(is of Sactenology by Lclimann aod Neumann of which the atlas here reviewed is 
rommiBcent 

An illustration which tllujtiales is more rapidly, and sometimes more definitely, in 
formative than several descnptivo paragraphs, whoso interpretation depends to no small 
extent upon the imaginative acuity of tho reader 

The purpose of this atlas is to convey a picture of tho various microorganisms illustrated 
as seen with the microscope under a magnification of about 1000 to 1600 diameters Tlie 
dlustratiotts are drawn from tissue sections and from film stained preparations and are 
accompanied by a brief description of the mam features illustrated 

There are sixty colored plates, beautifully prepared and beautifully reproduced all 
representing actual specimens from the author's coiicction In a few instances (amebao, 
malarial plasmodia) forms from various parts of the slide are represented as appearing in 
one field 

For teachmg purposes this should prove ft very useful and valuable little book 
The illustrations arc very well done and the color reproductions are remarkably fjith 
ful 


IndPT nnri Af "v wav ThcraDi Dr R LCnk Privat Docent of Medical 

Roentgenology University of Vienna with a foreword bj ^of^sor Ilol^necht ^analated 
T 1 Candj Hon Radiologist Royal Ghent Hospital Cloth Pp 1”0 Oxford Unher 
«lti Press 

tBacterlologIc Atia- By RlcJiard Muir Demonstrator of Pathologic Method-* UrRer 
slty of Edinburgh Cloth Pp 134 Price f4 60 Wm Otood Co J»ew lork. 
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EDITORIALS 


Histones 

T he foundation of maui a leputation tias laid it lien its possessoi was an 
interne taking histones 

To many residents, history taking is a bugbear and a nuisance, often be- 
cause of failuie to realize that the hospital histori is a de luxe edition of the 
stories to be elicited latei in the office 

El erj^ patient has a storj to tell, sometimes w ithout know ing it, and the 
development of the tale in its entireti ven often depends almost solely upon 
the abilitj of the interiogatoi As lias been said, he must combine with the 
shrewdness and pertinacity of a prosecuting attoiney, the finesse and tact of 
a diplomat 

Not infrequently a gieat mass of more oi less irreleiant and nonessen- 
tial details must be ehcited and sifted to obtain the kernel of the stoi^ which 
may then be expressed in a sentence 

The taking of a good histoii is an ait and a rei elation, at the same time, 
of the skill and geneial knowledge of its compiler 
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rach patient, in effect, subjects Ins phjsician to a gcnetal niil searching 
fc'tamiintion ns to his I now ledge of the ciitne field of medicine Verj few 
patients will be prepnred to recite a ehssica! textboo! description of then 
complaint 

It IS not onlj what thee rcceal but wliat tliej wilfulh oi unwittiiigh 
conceal which is often of paiainoniit importance and which iiiiist bt elicited 
bi devious and tactful uietbods 

Pathognomonic svmptoms are the exception Host often it is suggestive 
“leads” unexpeetediv discovered oi suspected and uneiithcd wbicb when 
elaborated and dovetailed with tin other data lead to the ultimate elcarmg 
up of obscure conrlitions 

No pirt of the bodi is fiinclionallv a distinct ciititj from all the other 
parts and detection of a caidnc lesion or a renal deficiencv should not be 
the tcrmmafioii of the examination but rather the starting point of sn eii 
deavor to correlate this fiiidiU}, with the nst of the human maeliiiie 
Tliorougliiiess first, last and ill the time is the kej stone of success 
Histones have otliei uses besidts tluii application to the present case 
Eveij good phvsieian is a toiitniual sfudmt and the mine of Ins past experi 
cnee often holds nuggets not to be found in boohs Well taken and carefullv 
kept histones more than ropav an occasional rereading and studj and bring 
to futme eases the experience and information gamed tiom past studies 
Moreover, the development of uitdiciiit depends upon the studv and elu 
oidation of past experience and it is indireeth, Irom the compiled profes 
sional memoirs of physicians at liig< that the textbool s of the future will 
be Written 

It IS not enough to rctoid good liistorns thev must bt studied oontinu 
ally and utilized Carefullj faltn intelligent!} filed so as to be readilv ae 
oessible, the} foim a permanent rccoid of past cxpeiience and an accumula 
tion of know ledge for future use 

Histones are compilations condensations and accumulations of answers 
to questions put b} the exarainei and the meat of the onsueis may often he 
expressed in a sentence The v iliii and sigmficanee of that senteimc in sug 
gesting a possible diagnosis depends as much upon the questions put as upon 
the answers received 

It IS sometimes of little avail to ask a patient pomt blank whether he has 
had a venereal disease or is a heavv drinker, for inanv patients are ver} Chinese 
m their endeavors, for reasons hard to fathom to ' save their face’ and still 
others are auppi} ing misinformation hoiiesti} 

An old Scotch doctor in charge of a dispensaiv in i section where the 
morning emesis and nausea of prcproliibition days was comparativelv com 
raon, was never known to ask the bulbous nosed sufferer if he was a heavv 
drinker He merel} suggested that relief was sometimes obtained bv x small 
drink of wliiskc} in the morning before breal fast of course the fiist oim 
might not sfa} down, but the second would and gave comfort 

"Who could refuse in the presence of such understanding to relate liovr 
the remedy was well known and often tried with the described result? Then 
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CLINICAL AND EXPERIMENTAL 


AMERICAN SOCIETY OF CLINICAL PATHOLOGISTS 


THE RELATION OF (LINK \E P\TIIOLOG\ TO PRECLINICAL 
MFDK INE* 


Bi Dr \Vm ( E\tos New u k N I 


M AN\ APRrs ^^hoIl I pnctiec I IncI to hston so 

offoii and so long to nliat foil s had to sti about tlicir bibips and their 
children that I lOMcd that if e\ei I had am I nould ne\ei tall about mine 
Well ivhen I got older I did ha\e some childien but as mine nere realh just 
a little bit different fiom other foil s I uas nta er quite able to I eep that i on 
Again it has been nii good foitiine to enjoa mans a diiinei mtli pleas 
aiit eonipans around me oiih to base the e/fttt soinenhat neutralized bs a 
so called “presideiital address Heie too I made resolutions and lilenisc 
find It impossible to Iceep tlieiii as peifeeth as I naiit 

As I get older I find nn self more and moi i i„i i eiiig i\ ith Phillips Bi ool s 
silio once defined life as a series of eompromises and if son nill pcimit it, 
I Mill compromise si ith s on bi not inflictin„ on j on a leal presidential addiess 
blit rather running tliioiigli a feii thoughts sshicli linse occurred to me from 
time to time in connection is ith flic latest dcselopraent in the practice of mod 
icine 11 Inch is sometimes spoken of as ‘ health esamiiiations ” but iihicli I 
prefer to designate bj some sueh tciiu as ‘preclinieal medicine I flunk 
this movement is a most important one iiliicli had to wait until medical science 
had advanced to a ceitain point before it iias north nhile putting info prac 
tice although the idea is not at all nen 

One of our honoied guests lias asl ed me to define ‘ elniieal pathologist 
■'In) I saj that to mi mind cluneal pathologj repriseiits an ana) of facts 
and procedures the otTspiings of scientific research and tint the cliiiicnl 
pathologist IS a specialist iiho bridges tiio gulfs one betiicen le restarci 
laboratory and the practitioner, aniLone between the pijsieiaii or surgeon 
end th e patient New facts and / ods are constant!) being broiig o 

„ „ Prccenllal „aare = ,t the S,sn.<'^ .si Mt Una r the Vnarlcen s„c,e„ CUnIc 1 
r-xtholopists -nashJnRton D C Va> 3-1 J 
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ivlien the patient had gone, nitli a quizzical look through Ins spectacles, the 
diagnosis ivould come ‘ ‘ alcoholic gastntis ’ ’ 

One must be on the alert in taking histones foi unconscious hints as to 
fuithei intei rogations Remember Cabot’s simile of the cash registei and 
de\ ise 3 oui questions accordingly 

Ini estigation, eoiielation, and interpietation aie the kej stones of diag 
nosis 

—R A K 


Immunization Against Tuberculosis 

T he hope of an efficient vaccination foi tuberculosis has been revived m 
recent j^ears bj'' Calmette, ivho advocates the use of an attenuated oigan- 
ism of bovine origin. Bacillus Calmette Gneim (BCG) 

The Bcitrage zur KliiuL dei Tuierkulose, volume Ixvii, contains an intei- 
esting symposium on aitificial immunization against tubeiculosis Uhlen 
huth calls attention to the need of findmg out how natuie at times succeeds 
in bunging about immunitj to the tubercle bacillus, and lecalls that im- 
munity onty exists when a focus of tubeicle is present The relative nn 
munity of individuals depends on a more or less latent infection of childhood 
The loweiing of the vitality of the body, such as occuired in Germanj dui- 
ing the year of hungei of the Woild Wai, alloved a spiead of disease fiom 
latent foci 

The exact natuie of immunity fioiii focal infection is not known Should 
a focus of tubeicle completely heal, immunity is lost Uhlenhuth i elates 
experiments in immunization of cattle by injection of an old bovine cultuic 
isolated by v Behring in 1902 from the mediastinal gland of a cow The 
culture was onty model ately virulent for guinea pigs, a'viiulent foi labbits, 
and almost entiiely aiirulent foi cattle The results of these expeiiments 
as tested bj”" artificial and natural infection were completely negative In 
view of such findings Uhlenhuth expresses surprise that Calmette nith a 
somewhat similar culture should have succeeded in immunizing cattle He 
critizes Calmette’s experiments in that droplet infection plaj's the piincipal 
role in producing disease in cattle, and he believes the expeiiinental cattle 
of Calmette were protected fiom this bj^ their positions in the stalls Em 
dence is piodiieed from other workers Avhicli indicates that the BCG of 
Calmette can produce tubercles and that these may ei’^en at times go on to 
caseation He agrees, however, that BCG is pi acticallj'^ harmless and that 
3 ears would be necessan to show that it might regain its virulence in the 
human or animal bod 3 AMriilent cultures are useless for immunization pur- 
poses, as shown by Romer, Neufeld, Kraus, Seltei and otheis, and Ulilenhnth 
states that if Calmette’s work is proved, i\e are in contact nith an absolnteh 
lien fact in immunization against tubeiculosis 


—GBW 
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elusion jegardinp chmeal pathoio^i ns Di MacJiachun found in the clinical 
field That conclusion nvas aimed at aftei studying thousands of exarama 
tions of apparent!} health} people made bj expert medical exammeis and 
has since been substantnted bj experience and b} everj bit of evidence that 
it has been possible to gather 

If }OU rend anj of the articles uliich ha^c found their -waj into differ 
ent journals, it makes no difference ftoni what part of the counti} thej 
ha^c emanated, oi whethei then hane been published clinic oi practitionei 
or some other Kind of agency interested iii health and if \ ou mill examine the 
available statistics, jou will see that in the preclmical field it almost alwa\s 
requires some 1 lud of a laboiatorj examination to throw the necessar} light 
on the great majoiitj of cases which need medical help Oui stud} of an 
adequate human material has shown couclusneh that tht numbei of people 
who aiG healtln enough not to have to complain of s\mptoms or discomforts 
but who shoAv plnsieal signs on examinations aie lelatneh rare as com 
pared with the unexpeetedh large numbei who aie found to have significant 
health impairments b} laboratorv tests Fiirthermoie the laboratoi} detects 
much more often than the phvsicnl examination changes which eau be cor 
related with pies}mptoms the evidences of slight malfunction oi beginmug 
disease I was partitularJv glad that m our piogrnm for this nueting there 
were two papers on the subject of clmical pathologj and dentistrv a verv 
important subject in the prcclinical field which is still in need of a great 
deal of constructive work 

The subject I have chosen is a verj laige one but I am not going to 
attempt to cover it I do hovvevei want to mention something that fzom 
time to time, one sees in the medical journals I am sptal ing of the ac 
tivities of the life insurance companies and their inttiest in the piomotion 
of longevit} Manj of the articles show much confusion of thought for in 
stance in such a slogan as no middleman is needed in piaetice ** Fiom 
reading them one gatheis that there is a more oi less widespread idea among 
ph}sicians that life insurance companies have a kind of interest in the mat 
ter of preclmical medicine which is m its nature socialistic or tending to 
socialize medicine I can speak with authontv and Know foi a eertauitj, 
and believe that if jou wall thud for a moment about it, vou will not fad to 
understand that nothing can be further from the truth In the first place it 
IS inconceivable that insurance companies will ever for a moment thmk of 
practicing medicine or having an} thing to do with the treatment of sicK 
people The surpluses which tlie} have the responsibilit} of accumulating 
for the benefit of pohev holders offer too easj a tnit,et for unscrupulous oi 
dis'jatisfied patients, and because there can be no piactice of medicine with 
out treatment, the inteivcntion of insurance companies in the practice of 
medicine is an impossible absurdit} All that a life insurance companj can 
evei hope to do in conserving the health of its policvholdois is to tr} to do 
whatever it can to help poliej holders get the best possible sueutific medical 
treament instead of falling into the clutches of quacKs cults, and othei 
fakers Out of mv own expcuence I can saj with certaiutv that the active 
participation of life insurance companies in promoting longevit} results not 
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light whicli offer the physician and smgeon a truer insight into the diagnosis 
and treatment of disease, and the piactitioner irho does not use clinical path- 
ology •well gives his patient unscientific and infeiior medical service 

I hope you vill let this pass for a definition of clinical pathologist, he 
cause vhen it comes to defining pieclimcal medicine, I find theie is considei- 
able confusion and that the lileratuie of the subject is chlefl^ lemarkable for 
■\ihat might be called "glitteiing geneialities ” In what has been vritten, there 
seems to be no distinction made between people mIio ha'\e no health com 
plaints at all and people nho have what Di Gould called “piesvmptoms ” 
Obiiouslv people nho feel peifecth veil aie the onlv ones -nho can profit 
b^ pel iodic examinations Those nho ha\e piesMuptoms like oveiv eight, 
underweight, fiequent colds, indigestion, rheumatic tendencies oi tendency 
to shortness of bieatli, neivousness, and vhat have been hitheito geneiallj 
considered negligible symptoms aie not in need of loutine oi peiiodical ex- 
aminations They need tieatment based on adequate diagnosis I think it 
vould improve matters to limit the pei iodic examinations to people vho haic 
no health complaints at all and to imeut some othei slogan such as “See loiir 
doctoi eaih as no simptom is tiivial enough to neglect,” for people nho 
have complamts and s-s mptoms, no mattei how slight they are, especialh if 
theie be anv tendencv foi them to peisist With this distinction pieclimcal 
medicine vould then be limited to those who have eaily oi piesymptoms 
Now the connotation invohed m the concept “presjmptom” is that boi- 
deiline field between health and disease ivliich good plnsicians aie constantly 
struggling to nail on by making the diagnosis eailiei and earlier It is the 
most difficult of all fields of medical piactice because the eailiest evidence of 
malfunction is usuallj' a s'\mptom vhich has heietofoie usually been legarded 
as negligible, and •« Inch we heie call the ples^ mptom It is not so picturesque 
01 impiessne as the fiank sj'mptom of disease and theiefoie much moie diffi- 
cult to inteipiet and diagnose Men vho have devoted their lives to insinanco 
woik, hovel ei, are quite con-\inced that even the slightest of peisistent sMiip- 
toms or the faintest CMdences of malfunction oi the most benign of -Mcions 
habits affect longcintj In other woids, preclmical medicine inteipiets and 
lelle^es, instead of neglecting, vhat have hithcito been regaided as negligible 
sj mptoms It means, as Mi Little sais, “giMng an individual continuous 
care instead of meiely spasmodic attention on a bieakdovn ” 

Nov, I admit that when I investigated the vdiole mattei of health con- 
seivation some veais ago with the mcv of constiuctmg a plan which m opera- 
tion vould inomise to pi use most seiviceable in conseiiing the health of 
people lepresenting the geneial population, I spent fi-se oi six -seais getting 
vhat light I could on the mattei bj gatheiing statistics, vith the help of 
cxpeit statisticians and mathematicians in usalnating them As a lesult it 
vas impossible to come to anj othei conclusion than that by and laige the 
practice of medicine throughout these United States moie than anything 
else needed more and better facilities foi gning people vffio ivere not con- 
sideied actualh sick the adsantages offeied bv clmical pathology Of course 
our -siev point extended onlv o-sei the field of pieclimcal medicine, but jou 
wiU note that the result of our in-s estigation led ns to about the same con- 
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'T'ins ^\us cutnth unc^jictteil on nn put but ^oin osteemctl Pusuleiit 
^ uipocl me to sh'v a nords I noiild hkc to Jia'ic tJie oppoititnif\ of 
spen)iiu*i to 3011 toinpht at %oui ban^uot because tlieio aie n fen thing:s flint 
J }in\t in imiid that ^ou inipfbt liKe to Iieai not flint there mil bo 'invtlimp, 
ne'v to ou but fhcT might lia^e a little note of encoungcmeiit in them 

I nnnt to congratulate lour bodj of men on nhat lou haxe been donv 
and nhnt T am sure }Oii arc going to do in the fufuie foi scientific medicine 
The practicing profession of the usual hospifil is onh slon h as far as I im 
able to observe becoming imbued with the final findings of the labointoi'\ as 
signs in diagnosis and m treatment All of \ou know this I cannot tell aou 
anj thing new I would like to eiicouiagt \ou to develop tlu cYpciience that 
1 ou must haic in a gathering of this kind and get it out into the field I 
understand there are three or four hundred first class pathologists You all 
knoir how difficult it is foi the Iiospifnls to get men who aie leliable safe and 
sound cluneal pathologists You I now, too how difficult it is to get the staffs 
to ha-vo confidence in the pathologist Vn organization like this it seems to 
me IS bound to bring out a largci number dramng them from tlio medical 
schools into this irork It is going to make the impoitancc of the pathologist 
more clearly appreciated bj the profession and I thud theiefore in *hc next 
fi\o ten fifteen %ears jou will be what \ou should Jia\c been all the time a 
specialist in medicine consultants alwajs m the hospital aud relied upon and 
looked up to bj the whole profession I want to bee the pathologist where he 
wants to be There is hope of sahation foi scientific mcdicme in the liospital 
The College of Surgeons and our Association are working closeh togethei 
trjing to what we call standaidize the hospital Jt isu t tlu hospital tint 
needs it so much, it is the medical profession TJui need to realize more and 
more wliat scientific medicine is, and is fni as possible be broUe.ht to practice 
d NeaiU eicij pathologist admits that ten ^cars ar,o he was iisinlli \en 
discouraged about things his laboratoi\ wasn t bciiio used as it should be 
he couldn t get the men to appreciate it he was seldom if c\cr taken into 
consultation his worl was looked upon as dispensable 

I hope 3 ou use lour influence on the hospital phase of sf uuIti dization 
and bung it about that the flnancnl pjoblem will not be so miserable as it bas 
been m the past, that jou will have better compensation so that ^011 can 
attract beftci men info } oui specialtj , so that ^ our number w dl gi ow in some 
wa\ commensurate with the gicnt number of hospitals There are ToOO hos 
pitals and 400 acceptable pathologists What is being done to meet the 
situation? One man will have three or four hospitals The fact that the\ arc 
using men m so manj places is an indication tliat the> are coming to appre 
ciate it more and more 

. ^ Vtidrt *1 to \merloin Socict> of Clinical Talhologlsl^ Sixth \nniial Contention Wa h 
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onh in discoveiing thousands of people in the caih stages of disease at a 
time "nhen thev' can be helped but also in finding laige numheis of neglected 
people i\ho have been diseouiagcd oi Aietimized by negligent and ignorant 
physicians, usually graduates of colleges happily no longer in existence The 
cooperation of the life insuianee companies in finding these people and try- 
ing to saye them fiom the hands of faken and ignorance Mould be regarded 
as a real accomplishment in the salvage of life if the truth ueie fully realized 
From lyhat I knmy about the attitude of life insurance companies, thev con- 
stitute the staunchest buhvaik that now exists against the introduction of 
anything socialistic into the piactice of medicine, and every bit of eyidence 
I haye cyer seen on the point conelusivelv shows this Those of joii who 
feai the menace of socialism in medicine should look in othei directions and 
begin 111 oiu own ranks with the few tiaitoious iihysicians who compromise 
all of us by bemg greedy, incompetent, negligent oi meddlesome There are 
also other abuses, take the state labor atoiv toi example which medical men 
aie perpetuating into a real socialistic menace without leali/mg what thev 
are doing Ceitamlj no time should be lost in making doctors undeistand 
that thej aie often unintentionallv bunging about a diitt toward socialistic 
tendencies This diift, I feel convinced, does not happen as the result of 
any special design but simply as a consequence of ineooidination between 
the diffeient blanches of the medical piotession, especiallv those interested 
111 public health actiyities 

Thus, only a fevy weeks ago the Journal of ilie Amoical Medical A^isocia 
tion carried a yeiv good editorial It seemed to me as if it had been written 
because some health officer eomplamed of lack ot cooperation between pine 
titioners and health authorities Of coiiise the gist of it was that piac 
titioners and the health authorities should cooperate There is no other wav 
about it, such coopeiation is absolutely^ essential if we are to hav'e a inoie 
complete and better undei standing between the vauous bianehes of the 
medical profession Once we have learned to coordinate oiii aetiyities, a 
spontaneous cure of most of the difficulties which now occupv oui minds will, 
I feel certain, be effected Clinical pathologv has suffered fiom lack of co 
ordination and cooperation nioie than anv othei specialtv of medicine and 
wuth the result that the public has not vet received its full measure of the 
advantages which adequate clinical pathologv- can vield On the other hand, 
clinical pathology needs encoiiiagement in order to advance seientificallv 
more rapidly and to attract better and more men to it 

In closing, I desire not onlv to emphasize the value and netessitv oi 
educating medical piactitioneis legaidiiig the advantages which clinical path 
ologv' affords them and then patients in the diagnosis and treatment of dis 
ease, but particulailv to point out that clinical pathologv also offers numei 
ous possibilities for extending and improvung the field of pieclnncal medicine, 
and that research along these lines can confidently be expected to produce im- 
portant lesults in bettering the health of the nation 
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fi\e >cais of age, 7 or 3 9 per cent 'weie beh^ecn fi\e and ten -vears of age 
and 8 or 4 4 per cent T\ero between fen and fourteen ■^ears of age 

Prom the aboae figures ]f seems tbnf oiris loot sensitnjtj an allergic 
children is not uncommon Tuo interesting case histones deserve brief dis 
cussion 

C\SE 1 — D male n^o fivcMftis lia been a subject of perennial haj- fe^er eczema 

and asthma for three ^elis The li'i\ fe\er is much more cvere in September and October 
The mother has noticed that lie iiould usualh develop a congo'^ted nose and laenmating 
ejes on attending the theatre, and the s\'mptows would octnsionallj be as ociated with a 
light attack of asthma 

Intradernial tests reiealed the following 

Oms root 444+ 

Ciant ragweed +++ 

Short ragweed +444- 

■\\ estem ragireed ++++ 

No other inhalant atopic ubstnnces were positive 

Treatment with an extract from oms root and one made up of the three ragweeds 
gave the bov complete freedom from sjniptoms 

Case 2— M J H, female age thiee jears has suffered from eczema and asthma 

since throe weeks of ago and perennial Inj fever during the past year 

Intmdermnl tests showed the following reactions 


Eggs 4444* 

meat 44-H- 

Cat hair 44+ 

Orns root ++4+ 


Removing tho foods to which she wns specifically scnsituc Irora the diet and the use 
of unsconted co motics in tho home gave her entire relief from symptoms 

In the first ease it appeals that orris root -was the sole cause of bis peren 
nial bay fe%er and asthma, but the ragweed produced tjpical seasonal haj 
fever In the second case orris root was only a contributing factor Later in 
life this child will naturally be brought in contact with much greater amounts 
of oms root, and in all probabilitx will liaxe to be desensitized against it if 
she hopes to be free at that time from her asthma and hay fe\er 

Of 82 perennial adult ha\ fexer cases 39 or 47 5 per cent, reacted def 
initely to orris root In 6, or 7 3 per cent, it was considered the sole factor 
In 33, or 40 2 per cent, it appeared to be only a contributing factor Any 
product that is either the sole cause or a contributing factor in 47 5 per cent 
of perennial hay fever deserves careful consideration Two case histones 
relative to this condition will be briefly discussed 

Case 3 — E SI C, female age tlurtj two jears has suffered from laerimatiug eyes 
m a moderate degree for three years She coroplaiaed of sliglit itching of the inner canthus 
of tho eve and also had a mild congestion of the mucous membrane of the nose at times 
with some itching of the nasal mucous membrane She uas advised by a competent eye 
specialist to be fitted with glosses although he told her he found no special eye defect 
She soon learned that wearing glasses did not change the symptoms of which she com 
plained Two other oculists were consulted and each fitted her with a pair of glasses but 
without relief 

Intradormal testing showed a four plus reaction to orris root but n icactmn to no 
other atopic substances 
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The College of Suigeons is giving its attention to the proper equipment 
and propel personnel of the laboratory They started out using the "word 
adequate laboratory serMce They are coming to define "what that means, in 
equipment and routine tests But what I consider the best of future value I 
have mentioned, namelj, that the staffs more and more are coming to look 
upon the pathologist as a real consultant on an equal standard Avitli them- 
selves I am particulaih’’ sure that you all want that It is the only stand- 
ing for Aou to liaAC I Aiant to thank aou A'ery much for inviting me to saj^ 
these feAv words Whenever I can I am going to further the interests of the 
clinical pathologist in the hospitals You should get after them in the schools 
and the Aoungei members of the profession so that there Avill be more and 
more coming into existence 

We are getting more and more interested in technicians We Avant to 
folloAA out A'our rules and regulations and requirements for their training 
We can naturally help one another, and I kiioAV you aviII giA'e me eneour 
agement and help in Avhat I am trj mg to do 


THE IMPOETANCE OP OEEIS ROOT AS AN ETIOLOGIC FACTOR IN 
HAY FEVER AND ASTHMA’' 

Based on the Study op One Thousand Cases or Haa. Fever and Asthma 

By Ray IM B alyeat, M A , M D , Oklahoma City, Okla 

S easonal haj fever has long commanded the intense interest of those 
Avoiking in the field of allergj The interest is largely due to the pecu 
liar and startling suddenness with aaTiicIi symptoms appear and the dramatic 
cessation of sj^mptoms with the onset of frost The relationship between 
pollen and seasonal hay fevei is ai ell established There is another condition, 
howcAcr, vliich bears a tram of sjmptoms similar to seasonal hay fever, but 
it IS somcAAdiat ii regular in occur lence and has no relation to the month oi 
season of the year Recenth^ careful attention has been given to the investi- 
gation of its cause The terms rose cold, Amsomotoi ihmitis, hyperesthetic 
ihimtis, atopic corj'^za, perennial hay fcA'^ei, and other names liaA'e been applied 
to the tram of SAmptoms Of these terms perennial haj’- fever is probably 
most descriptive The causes of perennial liaA fcA'er are many, of which oiris 
root IS one of the most common I amsIi to present some data relatne to the 
impoitaiice of oiris root as an etiologic factor in perennial liaA' feAer, asthma, 
and other allergic diseases 

This AA ork is based on the stucB of 1,000 cases of haA' fcA ei and asthma, 
of vhicli 180 were haj fcAcr and asthma cases in children, 82 Aveie adult per 
ennial hav feAmi cases, 365 adult asthma cases, and 373 Aveie adult seasonal 
hay feACi cases Thej Aveie all American born, pin ate cases, ranging in age 
from four months to eighty -si\ y ears 

Of the liaA fcAei and asthma cases under fourteen years of age 18, or 10 
per cent, reacted to on is root Of this number 3, or 1 5 per cent, Avere under 

•necolAecl for publication Januarj 1 102S 
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fi\e jeais of igo, 7 or 3 9 per cent, 'were between fi've and ten ^ears of age, 
and 8 or 4 4 per cent, were between ten and fourteen -vears of age 

Prom tile nbo've figures it seems that orris root sensitnitj in allergic 
children is not uncommon Two interesting case histones dcseivc brief dis 
cussion 

C\8E 1 — D W male ngc five ^ears lin*! been a subject of perennial hnj fever eczema, 
and astlinn for three je-trs The ha^ fever is much more severe m September and October 
The mother has noticed that lio would usualh develop a congested nose and lacrimating 
ejes on attending the theatre and the sjmptonis would occnsjonallv be as ociatod with a 
light attack of asthma 

^nlrndermad tests repealed the following 

0ms root -H-H- 

Onnt ragweed +++ 

Short ragweed 1 1 H 

W estem ragweed ++++ 

No other inhalant atopic ubstances were positive 

Treatment with an extract from oiris root and one made up of the three ragweeds 
gave the boy complete freedom from smiptoms 

Case 2 — M J H, female age three ^ears, has suffered from eczema and asthma 
since throe weeks of ago and perennial hay fever during the past year 
Intradcrmnl tests showed the following reactions 


Eggs 4+++ 

Wheat +44+ 

Cat hair +++ 

0ms root ++++ 


Removing tho foods to which she was spocificalh sensitive from the diet and the use 
of uQSccnted cosmetics in the liomo gave her entire relief from symptoms 

In the first case it appears that oriis root tvas the sole cause of his peren 
nial ha> fever and astlima but the ragweed produced typical seasonal haj 
fever In the second case orris root was only a contributing factor Later in 
life this child will naturallj be brought in contact with much greater amounts 
of orris root, and in all probabilitN will have to be desensitized against it if 
she hopes to he free at that time from her asthma and hay fever 

Of 82 perennial adult liaj fevei cases 39 or 47 5 per cent, reacted def 
luitely to orris root In 6 or 7 3 per cent, it was considered the sole factor 
In 33, or 40 2 per cent, it appeared to be only a contributing factor Any 
product that is either the sole cause or a contributing factor in 47 5 per cent 
of perennial hay fe\er deserves caxeful consideration Two case histones 
relative to this condition will he biiefly discussed 

Case o — E M C, female age tliirtj two jears has suffered from lacrimating eyes 
in a moderate degree for three years She complaioed of shglit itching of the inner canthns 
of the eve and also had a mild congestion of the mucou'» membrane of the nose at times 
w^th some itching of tho nn'ial mucous membrane She was advis>cd bj a competent eye 
specialist to be fitted with glasses, although h© told her he found no special eye defect 
She soon learned that wearing glasses did not change the sjTnptoms of which she com 
plained Two other oculists were consulted and each fitted her with a pair of glasses but 
without relief 

Intmdermal testing showed a four plus reaction to orris root but a reacUnn to no 
other atopic substances 
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Ch uiging liLi cosmetics to nonorris loot ones lelieicd her of the hicnmatiug c\cs 
and the congested no'c 

G\sf 4 — L &, fem lie, igc thnt% fi\c iciir'-, tame to us seioinl ceiiis ago with what 
appeared to be a chioiiic infection of the eies She complained of i congested and lacri 
iinting nose, which was perennial in tvpc In Jiih howeiei, her simptoms were \cr\ 
m irked, tapical of «ca=oiial hat feiei 

Piotem tests showed a foui pin*: leactioii to both westeui water hemp and on is root 

Changing her cosmetics to iionoms loot ones, desciisiti/ing hc'i against orris loot with 
an extract made from it, and treating hei se ison il ha\ fe\ er w itli an extract made of 
western water hemp has given her almost 100 per cent relief Desensitiratioii to orris 
root has been carried at from ten to fourteen da) interials oier a period of four 
xears She has tried on seieial occasions to diop it, but s-i-niptoms of what seem to be a 
nasal cold will alwaas appear It is interesting to not that i dose of oriis loot will clear 
up the samptonis in from two to four hours when tliea appear 

Case 3 ilhistiates a tape of mild seiisitnita to on is loot, lequinng onla 
the changing of hei oaan cosmetics to uonscented ones and aaoiding eioaads 
Case 4 IS a sea’eie one complicated avith pollen sensitization 

Caieiiil attention has been giaen to oins loot as a possible factoi in the 
etiologA of asthma Out of 3G5 asthmatic eases studied, on is loot aaas the sole 
cause in onh one but aaas cousideied one of the chief factois in 26, oi 7 1 pei 
cent, and a contiibuting factor in 48, oi 10 4 per cent In othei aaoids, it was 
one of the etiologic factois in 17 5 pei cent of all oui cases Dining the inaes- 
tigation of an asthmatic patient caieful testing should be done to rule out, 
01 in, orris loot as a possible factoi The folloaaing illustratiae ease histones 
are piesented as eaidence 

CasF 5 — B B, female, age twenta seaeii aeiis, came to the clinic complaining of 
peienninl haa feaer all her life but woise duniig the past eight aear» Associated with 
the haa feaei -)mptoms were periodic attacks of asthma The attacks of asthma had been 
diagnosed as pnlmonan tuberculosis ba a number of doctors It is interesting to note 
that on putting her to bed in the hospital for rest, her chest findings aaoiild iisualla clear 
up in from three to six daas and her nasal saniptoms aaould be much bettei 

Both skill and intradermal tests to oi ns root avere four plus in reaction 

Elimination of orris root cosmetics gaae but little lelief as the routine of her lift 
brought her in contact with others whose bodies and clothing were saturated with scented 
cosmetics Desi nsitizing, hoavcver, allows her to attend the theatie and cam on her usual 
societa functions with freedom from either hay feaer or asthma 

Casf () — B M, female, age tliirt) seaen aeirs Fereniiial haa fcaei bigan as a 
small child During the last ten a ears she has had occasional attacks of asthm i 

Protein tests aaere as folloavs 

Orrib root -H — h 

Goose feathers i-,+ 

Chicken fcatlierb 
Duck feathers -=-H- 

Chauging her cosmetics and substituting kapok pillows for the feather ones helped 
but did not relieve her saaiiptoms entirelv Desensitizing with an orris root extriet along 
with the above procedure gave complete relief 

Both patients mentioned enteitain aaitli social functions a gieat deal, 
naturalh' bringing them in contact with heaav concentrations of orris root 
Both patients had had a number of nasal operations wuthout relief In Case 5 
orris root at as the sole cause of the asthma wliile m Case 6 it w as complicated 
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With a Itathu sonsiti?atioii In mo's.t cafees of isthm i oi ha> fc^ci due to oins 
loot desensitj^itioii js loquiml foi iciief as lcmo^nl ot oius root fiom the 
patient or the pitient from oins loot is difficult 

Since seasonal haj fever is due to pollen om mi^ht jid that orris loot 
sensitnitj would plaj no part in such a disiase but to hnd it a compheatmg 
factor IS not uncommon Of 373 cases studied oms loot uncticl m 27, oi 7 2 
per cent In all cases showing a mail ed sensitivitv it was coiisidcied a com 
phcating factor It is not uncommon to find a patnnt showing a fom plus 
slijn reaction, who has no nasal oi bronchial sviuptoms out of the ha} fevei 
season, but as soon as^ the nnsal membrmes aie nndi jivpirsuisitive b} some 
pollen then the oins loot becomes i dtfinitc tattor The following case will 
seri e as an e'sample 

CvsE 7 — B il M, femnle igc fort} tuo \< u Im Iml I ln\ for jC'irsi 

l>ut has ne\er received avuch rchef from the u«!e <£ cvtritt She „a\e i\ tour 

plus renction to giant and short r'lgTrtcd, oids JO(t She Jin'? no bjniptonib 

out of the rflgivotd season 

Sho was thorough!} dt^cnsitircd with ragweed and u1%j t d fo di^rontmiu tlic u e of 
eenttd C0‘<JHCtir«i winch sho did not do ‘^he reccn< X *110111 40 per cent rchtf fi mt her 
xcufional fe\cr Slit finnlli Jfcided to uo no lented rojutfi « an! found tiiat her 
ha\ fc\er although it was diirin^ the Jicjght of lh» rngwe 1 en m li iippeareil 

This IS a tvpical seasonal hav fever cisc whose on is loot stusitmtj gave 
no trouble except after the membranes vrerc muh Inpiisensitnc bj pollen 
There aie iinin such cases For this reason oms loot should alwajs be 
thought of as a complicating factor m sensoinl hav fevei 

In the main, inv findings arc in accoid with tljose oi othci nun working 
m this held Cooke^ found 14 4 pei cent of a suies ot 127 c ises ot ssthma and 
hay fever sensitive to oins joot Spam consideis onis lOot an impoitant 
factor m atopic coijza PluUijis’ imported v stues of lOo hav ftvtr patients 
which was made up of both pciennial *104 siasoiinl i is<s m which oiiis loot 
was the onU factoi found in 7 01 bb ])ci tent but it was considered a factor 
in 2b otheis or 24 7 pei cent R icl tnnn^ found 102pei cint of a senes of 
428 perennial liaj fevei casis sensitive to oins loot IIis findings are in 
marked conti*ist to oms Of tht senes ot ^2 pen mini liiv fevt.i cases which 
we studied, 40 2 per ctnt wue stmifjve to oins root RacKiimii however, 
used the scratch method foi testing and the intnderiinl method was used 
b} us, which in niv jude,menf locounts foi the difteuiici 

In a stud} of the acquisition ot specific hvpi isinsitivuiess I have sliown 
that a vei} large per cent of all Inv fever and asthma pitients me sensitive 
to more than one substance It was also noted tlmt the degiee of contact 
with an} given protnn largeir deteimines whether 01 not an individual with 
the inherent abihtv will become sensitive to that particular piotem The 
most common piotcin witli winch the mucous mcmbiano of tht nose and 
bronchial tubes of the aveiage individual comes in contact is orris loot there 
fore a large number of people, who have inherited tlic abilitv to become sen 
sitiTc, sliould develop a specific sensitnitv to it As a mattti of fact thtv 
actuall} do 

In the }eai 1926 the women of the United States spent approximate!} 
$200,000,000 foi scented cosmeties Face powdeis arc used vtrv citcn 
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sneh on the face and neck the aieiage Moniau and many of them dust 
themsehes all oiei aftei bathing eithei Mith a scented talc or with some 
fragrant bath poudei Theie is a piogiessi\c tendency for women to wear 
less clothing and use moie poudci, and the seant, loose clothing peimits the 
poi\ del easilj to flj in the air A woman who uses an oiiis-contaming powder 
soon satuiates hei clothing to the extent that not oiilj herself but those about 
her are adequatelj exposed to on is root 

A leputable manufactuier of cosmetics has infoimed us that oiris loot is 
used lather extensnely in the manufactuie of a laige per cent of face pow- 
ders, face packs, astiingent packs, cleansing powdeis and creams, scented 
talcs, bath powdeis and salts, scented tooth powdeis and soaps, and that the 
oriis oil IS used extensnely in piepaiing most S3mthetic peifumes and soaps 
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We have tested some of oui on is lOot sensitiye patients and find that their 
skins aie sensitne to most of the scented cosmetics, w'^hich is excellent eyi- 
dence that orris root is piesent in them 

Orns root is the ihizome of h is gei manica, h is palhda, and Ins florentina, 
which IS collected in the latter part of the summer, peeled, and dried in the 
sun AU three species aie widelj cultiyated on the northern shores of the 
Mediterianean and other paits of Euiope The best quabty roots are ob- 
tained from Ii is palhda in Tiiscanjq and principally constitute the Florentine 
orris root of commerce It is, of course, well known that Florentme rhizome 
IS not sjmoiij moiis with the root of Ins floicntina, but includes all three van- 
eties 

The district eenteiing around the yillage of San Polo is lenowned for the 
cultivation of the ins plant Here practicallj e\er> farmer grows ins as one 
of his crops, and fiom it he obtains the flowers, bulbs, and roots The bulbs 
arise from the “ejes” that develop m the root, and vary in number accord- 
ing to whether the plant is a two-vear oi thiee-jear plant The flowers are 
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sold for ornamental purposes, the seeds do not reach maturity, and after 
cutting the flowers, the root undergoes more rapid de\elopment and becomes 
richer in its aromatic piinciple 

In San Polo the fields gnen o^er to ins ha\e a southern aspect to insure 
the greatest amount of sunshine The hariest of the rhizome is in June and 
August, at uinch time the season is dry and the loots are well developed 
The ihizomes are separated from the bulbs and are immersed in clean water 
to fiee them from adhering earthy matter The bulbs are used for planting, 
the rhizomes are decorticated bj the peasant girls and exposed to the sun to 
dn Tlie Ploientine hills in which San Polo is situated produce bj far the 
greater part of the total production of orris root The rhizome is worhed up 
for the lanous orris products in Milan Grasse and cities in Germany and 
England uhere cosmetics are manufactuied 

Orris oil IS obtained by distilling the lanous powdered ihizomes with 
superheated steam and condensing the vapois A large per cent of the oil of 
commerce is produced in the neighborhood of Grasse either fiom rhizomes 
groivn there, or more frequently b^ distilling the roofs imported from Tus 
canj These tvo kinds aie casih distinguishable, the French root jieldmg 
an oil auth a much more delicate aiolet like aioma It is used -verj extensively 
in most santhetic pei fumes and soaps The function of powdered orris in the 
preparation of cosmetics is priraanh that of a perfumed fixatno to make up 
and hold and slonh diffuse the essences of the scent employed besides, it 
has an agieeable odor of its onn and a flesh tint 

The methods of testing foi onis root scnsitnita are the same as those 
used in testing for sensitmty to pollen animal epithelium dusts or foods 
The slun tests should be used routinely, but in main cases a positne reaction 
im 11 not be obtained bv such a method For this reason all cases should be 
checked bv the intradermal method nhich is a much more delicate one Tests 
should be well controlled so that eirors of interpietation will not be made 
The sohent for the orns loot should bo used m making the control It is my 
belief that eveiy asthma and hay fe\ei patient should be carefulh tested with 
orris root, since one sixth of all the asthma and hav fever patients we ha\e 
examined are sensitive to it 

Hay fe\er s'\mptoms due to oins loot sensitmty van greatly Some 
orris root sensitive hav fever patients give histones which are somewhat sim 
liar to those of seasonal hav fevei cases but of course theie is never any def 
inite relation to the month or time of the year Most orris root sensitive hay 
fever patients do not have the marked nutation of the eves produced by 
pollen Their symptoms are usually more marked when on the inside, espe 
daily when at church the theatre or in crowds at anv time Most seasonal 
hay fever patients can fell the exact time of the y ear and the exact year their 
symptoms developed while it is not true, as a lulc m the case of the orns 
root patient, as the onset of symptoms seems to be gradual Some patients 
appear to have a great deal more trouble during the summer winch is prob 
ably due to the inciease in powders and cosmetics used bv women during the 
summer months The warn, dry an of the summer inal es the orns root dust 
more buoyant, thereby allowing a greater concentration of it in the air The 
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tenninatioii of ]la^ ftnei sMuptonis, in those prnnaiih sensitne to oiiis loot, 
IS not at the time of a hilhnp: fiost as is tine of those i\ho suffei fiom a pol- 
len sensitniti In some cases the siniptoms giadnalh gioi\ less seveie as 
iiintei comes on In olhei cases, howeiii, then simptoms aie much moie 
maikeci in the iiintei The cold an pins tin nutation fiom the oiiis lOot, in 
mane cases pioduces a gieatei amount of congestion of the nose than does 
occiii in the summei Simptoms of conise, deiiend to some extent on then 
occupation, then mode of life, etc Jlam nomen Ine, duiing half of the 
icai 111 the climate of the stiam-heatcd apaitmeiit, the aieiage tempeiatnie 
of nliicli IS 75° P, and a i dative luimiditi of 19 Such conditions aie excel- 
lent foi the dissemination of on is loot if it is used extensiveh in the home 

It IS not niicommon to find oiris root sensitive patients also sensitne to 
pollen, and at ceitain peiiods of the suniimi thei suffci seieieh fiom tjpical 
pollen seasonal liai fecei Most patients nlio aie exti cinch sensitive to oiiis 
loot state that tliei aie suliieet to ficqnent and sudden colds after being at 
the theatie chin eh, oi ain public gatheiing In the vintei mant of these 
patients vill complain of tiecjneiit colds associated vitli itching of the nose, 
but on careful questioning one amII iisualh find that the geneial aching vhicli 
accompanies the aveiage cold mil not be piescnt 

Thcie vas a time vhen vc adiised oiii on is loot sensitne voiiien to le- 
fiani from the use of cosmetics, hut we soon learned that the lamh of women 
would not peimit such achice to be earned out It is now oui custom to ad- 
Mse those ivlio sufPci fiom an oiris loot sensitniti to use no face powdeis, 
bodi powdeis, hath salts sachets oi soaps that aie scented A list of the 
nioftensne powdeis is gnen them In cases that aie onh model ateh sensi- 
tne to oins mot, such elimination will cuie then ha\ feiei simptoms How- 
c\ci, about 75 pci cent of the cases aie so sensitne that the oidmaij routine 
of life will bring them in contact with a sufficient quantity of orris lOot to 
pioduce SA mptoms, unless tliei aie specificalh desensitised against it The 
piocess of desensiti/ing is similai to the one used in desensitizing patients 
who aie sensitne to pollen The tieatimnt in oui hands and likewise those 
of otheis who aie doing special A\oik in asthma and liai fciei, has proied 
ACiA satisfactoiA Oiiis mot sensitne patients who complained of fiequent 
colds in the wiiitei who iccencd specific on is loot theiapj, usualh lepoitcd 
fieedom from wiiitci colds 

Jlosf doctois who tieat liai feiei and astlima mention on is mot in their 
wntiiigs as a cause The lalue placed upon it as a cause of liai fe\ei and 
asthma be most of them is in accoi dance with oui own ideas Ilowcici, until 
icccnth few Inne gnen it the space it desims as a caiisatnc factoi in an 
ailment which of lati leais has become distiessingh common 
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THE ElIOLOGIO AND SPECIFIC REDA'l ION SHIP OF FOCI OF 
INFECTION TO CERTAIN ORGANIC LESIONS 
A POSTIVIORTI M STUD^^^ 
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I N A puMoiJis stud\^ it was shown that backna i<to\(R(l aftei death had 
a defunte intraMtal hij^nificancc It buanu ot intmst thtii to determine 
whether organisms reco\eied trom foti of inLctiou and bpecific lesions at 
nec^ops^ possessed a selective localizing power sum) u to that exhibited b\ 
certain baeteiia rcco^eied fioin sinulai locations dunn^ hfi 

The recognition of tin pnit pluid b> bactuia! infections m the causa 
tion of chronic diseases Ins ^anud in inii»oitancc with the multiplitation of 
observations on tlic occuiiencc of such inticlions m hiimnn btin^b of ulcers 
of the gastiointestmal tiact and analogous hsions of otliu oir.ans assoentod 
with chronic foci of uiGction < utain dati toi a pioper ijipietiatioii of tlie 
relation between foci of infection and chioinc infectious diseases can be more 
nccuratch obtained b\ a fi\steiimric bactciiologic stud\ at necropsi than b> 
clinical in\esfigatiou duimg life This is obvious when wc consider that on]^ 
at neciopsj arc ceitaiii legions aciessibU such as the accfsson nasal sinuses, 
the internal ear, and tlic central ncr\ous svstem These foci are a^allnblc for 
direct examination and for cultural studies and it is possible to lulc out at 
once other regions as foci of infection and still fuithu lesions whose ttiol 
ogv is sought can be accurately studied and tlu jnitliolOp.ic changes other than 
those in question iua\ be establish! d oi clmiinat(d 

Many haye contributed to oui Inowled^e of toe iJ infection and the doc 
trine is noy\ so fiiiuh looted ns to iKComc t tenet ( onspicnous among the 
contributions is the yyork of Rosenow * who Ins gone a step faithei by cn 
larging our hiioyyledge of tlic sclcctne localiaiJic. power of coitam bacteiia 
Focal infection ns it occuis in imu has been ncintlj ripioduced m animals 
by Rosenow and "Meissei These iin estigators hayc established foci of infec 
tion in dogs by dcyitnhzing styeral teeth and filling the lOot canals yyith 
bactirm reeoyered from patients suffering fiom lupliritis and nephrolithiasis 
icbpcctnely , aftei a period of from two to four months, similar lesions y\cu 
found in the dogs 

What determines the specificity of oigaiiibins is not clear Ilowtycr yyc 
do knoyy that certain oi^^anisras such as the baciIU of fuberculobis and of 
typhoid, when introduced into a suitable host pioduee specific reactions in 
certain organs "We also kuow that ceitain oi nanisms ])i\e yariable inyasnc 

• Vbstract of thesis gubmlitcd to the Facultj of the Graduatp School of the tnUen«ll\ 
of Minnesota tn partial fulftllnjent of the requirements for the degree of Master of bcienrt 
m PatholQiry 19 2 From the Department of Pathologic ynatom> anl Exporlmentnl Bac 
terioiog> The Maso Foundation 

, ^ tnead before the Sixth Anmnl Convention of the \mcrlcm Sociftv of CHnlrul Pstholo 
Clfts yvaahington D C Ma> H and 10 
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powers for tissues As Eyrus^ points out, Treponema pallidum may invade 
the unimpaired mucous membrane of the lip, and the gonococcus the conjunc- 
tna, Yvhile both of these structuies are quite resistant to iiiY'asion by other 
01 ganisms 

The technic used in cultuiing solid organs at iieciopsj has already been 
described in detail I shall here describe the pioeeduie used in obtaining the 
material from foci of infection and from lesions experimentally produced 
'^hcii infected teeth neie removed, the gums and teeth ivere washed with 
SO per cent alcohol, alloivcd to dry, and painted ivith tincture of iodine The 
gums Yveie then reflected and external ahcoleetomY performed vith a mallet 
and chisel The tooth Y\as then lifted from its alveolus, and if anj granulo- 
mas were present, theY Yiere curetted out and immediately placed in glucose- 
bram broth The apex of each tooth remoYmd was snipped off YVith pincers, 
01 the eiitiie tooth Yvas wrapped in sterile gau7e, crushed by a vise, and the 
root canal cultured Sterile instruments YY'ere used throughout If free pus 
YYas encounteied in the socket of the tooth, it Yvas taken up with a capillary 
pipette, some of this was cultured in gliicose-biam broth and on blood-agar 
plates The rest was suspended in normal sterile solution of sodium chloride 
for inoculation purposes As a loutine direct smears Yieie made of the cjil- 
tuied niateiial to rule out contamination 

AVhen organs haYung lelatiY'elv thin Yvalls, such as the gastrointestinal 
tiact, Yvere being studied, the desired tissue, such as that of gastric ulcer, Yvas 
excised Yiith sterile scissors from the mucosa to the serosa and placed in the 
sterile salt solution and Yigoiously Yvashed m seYeial changes If any portion 
of the tissue was contaminated, it Yvas placed in a 1 1000 solution of meicuiic 
chloride, and after six hours the excess Yvas either Yvashed oft in several 
changes of sodium chloride solution or the sterile saline solution Yims allowed 
to run OY'ei the tissue foi an hour on sterile yy ire gauze, various surfaces being 
exposed to the lunning solution The tissue Yvas placed in a sterile mortar 
and ground up with sterile sand, and cultures Yiere then made of an emulsion 
of the macerated substance Yiitli normal sterile sodium chloride solution 

Animals were inoculated either Yvith glucose-brain-bi oth cultures grown 
from tYvehm to eighteen hours, oi YYuth a suspension of the infected material 
in the sterile saline solution Subcultures Yveie rarely used for inoculation 
The reason for choosing joung cultures that Yvere not subjected to pro- 
longed growth on artificial media is obvious Yihen one considers the funda- 
mental principles that govern the pathogenicity of bacteria, as laid doYvn bY 
Pasteni He demonstrated that old cultures lose their pathogenicity and also 
that viiiilcnt organisms aie attenuated Y\hen subiected to groutli on artificial 
media and at minimal tempeiature RosenoYi has gone a step farther and 
blioYin that certain organisms, especiallv those in the pneuraostreptococcus 
group, are yciy sensitive to diffeiences in oxvgen tension and to changes in 
the hjdrogen-ion concentration He has OYercome these difficulties bj' the 
use of tall tubes of glucose-brain bioth containing a buffer salt I haYC ad- 
hered to these geneial fundamental principles eloselj in my technic under the 
supposition that changes in the pathogcnieitY of the organisms vould also 
affect their spccificitY Tissues Yveie remoYed from the heart, Iner, kidnej. 
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and spleen, and fioin all eiident ksions found in the animals Tiicse were 
fixed in 10 per cent formalin, imbedded in paraflin, and the sections cut ^re^e 
stained bj heinnto\\Iin eosin and by the Gram AVeigert method The material 
used for this studv compiises cases of gastric ulcer, biliary Iitluaszs with 
cirrhosis, and iilceiatne endocaidifis 

GASTRIC VM> REN VL LESIONS 

Three cases of gastnc ulcer were studied one of which was complicated 
hi renal lesions The source of mateinl in these tinee c-ises was from the 
teeth which weie condemned b\ the attending plnsician nnd the dentist as 
foci of infection during the life of the patient 

Case 1 — A rmn nged si^tj pjght c'lme to tlie Clinic complniiiing of inrolnntnn nnd 
frequent unmtion Tnitnl nrinnr% wniptom^i oeeiirrod five before ^nd 9>Tnptom8 of 

duodeml nicer hnd been present infcrmittentlv for twenty %cTr8 Tlie nnnfdinic diagnosis 
it necropsy included multiple gnstrie iileer duodena) tileer ninrlced dentil enrjes md <ieps]s 
end auppurntue cifitouretcropyelonepIiritH with foeil alsee«:se'; in both kidneis 

Around two of the sit teeth removed 'iscptieain per npiril infeetion uns found and in 
tno others infected gnnulomns From t)ie ipoxe*? of the teeth stiplnlococn and short chiin 
streptococci were cultured Tliesc organisms uere also found m the smears and cultures from 
the granulomatous material Culture from the kidnev vielded chicflv irlon bicdh and 
staphylocoecl Some rabbits uoro miectod with glucose brain broth rulture of an infected 
apex of a tooth, others witli a normal sodium ehlonde siispension of tlie ptrnpjcal pus 
and still others with glucose brim broth culture from the pitient s kidneys The following 
protocols ire tjpicil of the results obtained The lesions and their distnbution m the other 
anuniJa of the senes ire summmsed in tlte ToboJatjon 

Babbits 52 md 5^ weiglnng 1 kg each were injected intrnvenouslv with 5 cc of a 
glucose brain broth culture from in infected apex of a tooth containing almost a pure culture 
of green producing streptococci and n few colonies of stnphilococci 

Babbit 52 was found dcid at the end of thirti six hours Kibbit 53 nas killed bv 
chloroform fortj eight hours after injection A careful, complete necropsj revealed areas 
of submccous heoiorrhago and i clearly defined area of nlccrntion on the posterior surface 
of the greater curvature of the stomach extending through tho muscular wall (Fig 1) 
Viewed from the serous surface this lesion was grayish pink and sharply defined by a circle 
of punctate areas of hemorrhage (Fig 2) Cultures from tlie blood spleen and bile were 
stenie while those from the kidney jielded only green producing streptococci 

Babbits iz-l and 5u ncre injected intravcnouslj with the pus suspended in normal sterile 
sodium chloride solution This pus was obtained from the cavities after the removal of two 
teeth Direct smears stained by Gram’s method revealed pus cells, staphylococci and 
streptococu Babbits 58 and 59 were each injected intravenously with See of a twelve 
hour glucose brain broth culture made from the pus 

Babbits 1^4 and 55 died thirty hours later wiule Babbits 58 and 59 were chloroformed 
fortj eight hours after injection Necropsy revealed gastric lesions in all four animals 
while in Babbits 55 58 and 59 there were in addition many focal abscesses in the cortex 
and medulla of both kidneys (Fig 3) Cultures from the blood and spleen were stenie 
while those from the kidney and gastric ulcer yielded chiefly staphylococci with a few colonies 
of green producing streptococci The two orgimsms were plated on blood agar and a pure 
culture of each was injected into fiie rabbits It is interesting to note tint in the animals 
injected with the subculture of staphylococcus only renal abscesses developed and in the 
three animals injected with subcultures of streptococci focal hemorrhagic areas were found 
in the gastric mucosa On tho other hand only in Babbit 60, that was Injected with a pure 
culture of streptococci not subjected to subculture obtnined from the gastric ulcer of Babbit 
u8 was a definite gastric ulcer found 

As previously stated the culture from tho patient’s kidneys yielded chiefly colon 
hacilh and staphylococci The colon bacilli wtre separated and the culture was injected 
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inlra^tnoush into Rabbits 30 and >“ Both nnmnJa were found (load four hour*? 

Inter I\ccrop«5-\ rcrcalcd no Rmss nr micmscopK tcsions f ut tulturis from tlic blood spleen 
Hnd icidncj yielded colon baciih 

111 the kidney s of the patunt mnu^ focal and conglomerate abscesses \\ ere 
found Maiij of tlio iibs(esso<> u(i< nlsti’n'h iifont otlieis i\ore m the 




l^lff 2 —Babbit a Multiple gaatrlc ulcer \tsiblc on peritoneal surfnrc 

l>rocess of repair and still others At ere appaienth entirely organized as indi 
Gated bj the numerous scarred depressions (Fig 4) The rabbit’s I idne>a in 
Ailiich focal abscesses nere found correspond to those of the patient in dis 
tnbution and acute reaction (Fig 5) 
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The gash 1 C lesions of the patient were multiple and histologicallj the 
base of the ulceis was made up of scai tissue mfiltiated with polymorpho 
nucleais and hraphocites This mfiltiation extended deep into the niiis- 
culaiis Sections from the lesions lc^ealed Grain-positne COCCI (Fig 6) The 
ulceis produced in the labbits neie identical in distiibution but could not be 
compaied to those found in the patient because they neie lecent Howevei, 
it IS inteiestmg to note that tn o tj'pes of lesions uere pioduced In Eabbits 
52 and 53, which ueie injected uith eultuies of stieptococci, the lesions pro- 
duced weie appaieuth slight, consisting of aieas of hemorrhage, desquama- 
tion of the mucosa (Fig 1), and infiltration of the suiioundmg tissue with 
polymorphonucleai leueocites and stieptococci (Fig 7) In Eabbits 54, 55, 




Fig 3 — Rabbit S'! Focal renal Fig 4 — Necropsj on Patient 2-21 Focal 

abscesses renal abscesses 

58, and 59 nhich were injected with the suspended pus, containing both 
stieptococci and staphylococci, the gastiic lesions were different Grosslj 
the base and surrounding tissues of the ulcer were so markedly thickened as 
to attiact attention to the piesence of the lesion before the stomach was even 
opened (Pig 2), while microscopieallj the lesion uas found to be eiicum- 
scribed oi focal in chaiacter (Pig 8) and to contain Giam-positive diplocoeci 
(Pig 9) 

Case 2— A man, aged sixty nine, came with sjTnptoms of gastric ulcer Tliree weeks 
previous!} he had vomited blood Perforating gastnc ulcer was diagnosed After appropriate 
prehminar} medical treatment, the ulcer was excised bi cauter} and posterior gastro 
enterostomi was performed At necropsi the chief pathologic lesions were bilateral broncho 
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pneumonia purulent bronchitis nn<3 chrome diffuse nephritis Several teeth pronounced dis 
eased at antemortem dental c-tamination trere extracted nt necropsy and granulomas ■were 
rcmo\cd mth stnetlj aseptic precautions 

Babbits 72 nnd 73 Mere injected jntra>eno-usly mth 5 c c of glucose brain broth culture 
made from the gnnulomns Rabbit 73 urns found dead the following morning and "was 
discarded on account of postmortem decomposition Knbbit 72 ivis chloroformed fortj eight 
hours after inoculation and necropsj revealed a grayish area 8 bi 4 mm on the serosa of 
the greater curvature of the stonneb surrounded bv petechia! hemorrhages and odomo The 
corresponding mucosa of tins area mu's found intact T!ie remaining organs were without 
evident lesion 

The tasavm of the ga’^tne Ivaion v. w and gmind np Mith stenlc <?anl This 

material yielded a pure culture of in hfferent atreptom n 

Babbits 74 and 75 ncrc injected mtrnxennush with fhc culture from tlio gastric ulcer 
of Rabbit 72 Both animals were chlt'rofornicd three d«i*i liter and nocropsx reicaled lesions 



similar to those described in Babbit 2 except that in Babbit 75 the lesions were multiple 
(Big 2) Microscopical!) these lesions avere characterized by diffuse polymorphonuclear 
infiltration of the muscular and serous coats while the mucosa was intact 

Case 3 — A man aged fort) eight came to the Clmic mtb a history of symptoms 
characteristic of gastric ulcer V large perforating gastric ulcer was excised The patient 
died from bronchopneumonia Culture of the blood spleen and peritoneum at uccrops) 
laeldcd a pure growth of hemolj’tic streptococci 

The roentgen ra\ and clinical dental reports indicated the extraction of the remamuig 
upper teeth Accordmgl) an infected tooth was extracted at necropsy under aseptic condi 
tions and cultures from the apex as well as the pyorrhea pochets jiclded pure cultures of 
green producing streptococci 

Babbits 2200 and 2^oG weighing 2 kg each were injected intravenously with 5 cc 
of glucose brain broth culture of pus from the alveolus of one of the teeth Three days 
later the animals were chloroformed end necropsj rcacaled punctate hemorrhages with an 
area of ulceration in the cardiac end of the stomach of both animals the remaining organs 
presented no gross lesions 
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Comment — In the fiist passage thiough animals nhen the stieptococcus 
alone ivas injected, onh lesions in the stomach i\eie pioduced On second 
passage, nhen the oiganism ivas not subjected to subcnltuie it letained its 
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while, when the staphj loeocciis was injected alone it localized almost ex 
clusnelj 111 the hidncie and soiwctimes m the msocarduim 

These cases illustrate the lalnc of locifmg all the lesions which could bo 
of focal oiigm in a gieeii case Had onlj the gastric lesions been hnown in 
Case 1 it would lime been diftieiilt to iiiferpiit tin iiiial abscesses obtained 
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in t}ie animals Thus it is possible that in fiit intemoilem stud} of lesions focal 
m origin, ^^hlcll at times appeal irrelevant, ma\ actuallv have their counter 
part in an unsuspected lesion So fai in the studi of focal infection the 
streptococcus group has been given great pioniincnce as in etiologic iaetor 
while the staphylococcus Ins iisnallv been regauled as of rclatneh little 
1 onsequonce 
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That the staphjTococcus may entei the ciiciilation fiom foci of infectiou 
in the nasoiiharynx was suggested by Billings and experimentally demon- 
strated by Rosenow and Ashby, while Israel, Brewer, Joidan, McKenzie and 
Phemistei have lepoited various lesions, such as osteomyelitis, lenal abscesses 
and myositis, as being secondaiy to focal lesions in the skm In reviewmg 
records of 1,000 neciopsies I haie encountered two cases of diffuse myelitis 
and thiee of septicemia secondaiy to staphylococcic infection of the skin 
Recently Meissei and Rosenow^® showed expeiimentallj^ in dogs that vhen 
teeth aie infected with pathogenic staphylococci fiom the tonsils in a 
case of adi aneed nephritis, extensive lesions of the kidneys were pi oduced 
In view of the fact that staphylococci, vlieii injected intiavenously, pioduce 
lesions of the kidneys and other organs, and that when chionic foci of infec- 
tion are established vitli these oiganisms, tliey actually enter the eiiculation, 
it IS obvious that ve should giie moie seiious consideiation to focal staphylo 
coecic infections 



Fig 11 — Dog 2 Periportal leucocytic infiltration In-\ olvlng bile ducts 
BILIARY LITHIASIS WITH CIRRHOSIS 

Cirrhosis of the livei has, foi many jeais, attiacted the attention of the 
experimental pathologist, but up to the piesent time, the etiology of this not 
uncommon disease is as jet obscuie I shall here limit my biief discussion to 
the relation of bacteiia to biliary lithiasis with cirihosis 

Adami was the fiist to demonstiate that certain bacteiia may cause cir- 
rhosis In the cirihotic livei of cattle aftected vith enzootic disease knoivn as 
Picton, he found a bacillus which he isolated in pure culture However, when 
expel imental animals weie inoculated with it, they died befoie any changes 
occuried in the livei Weaver, in 1889, isolated a Giam-negative bacillus 
from an incidental case of infectious cirrhosis of the liver in a guinea pig 
This organism, when injected in large doses, killed the animals, but when 
injected'' in small doses, it produced a condition closely resembling cirrhosis 
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of the liver Hehtoen m 1901, isolated a bacillus belonging to the pseudo 
diphtheria group from a lesion of blastomj eetic dermatitis This bacillus 
injected siibciitancouslv produced ciirhotic changes in the liver Unfor 
tunatelj, as is often the ease, both of these organisms soon lost their spe 
cificitj, and complete studios could not be made \eicrtbelcss m both cists 



r’lff 1** —Doe Gram posltl\ 

(llploatPeptococcl In liver 


Pic J1— RAbbIt A'' G'lll bladler Legco 
cytlc iDflltraOon ln\oJ\Jng entire tvbII (xl^O) 



FJff — Dog- Gall blailtler Lcucocj tic Infiltration (xl'’0) 

there was sufficient evidence to demonstrate that these organisms Jiad a 
tendency to localize in the liver and produce a rather characteristic lesion 
However, the specificity of some organisms is transient ounig perhaps to 
the unsuitable environment to which they are subjected dming their grouth 
on artificial media 
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touch the ground nith the right limb The next daj it became lery ill, and was chloroformed 
Scattered throughout the endocardium of the left lentricle were numeious grajish ireas varj 
ing from 1 to 2 mm in diameter, suirounded bj red zones In the base of'the mitral lalie 
and along the line of closuie there were raised reddish areas lariing fiom 1 to 3 mm in 
diametei (Fig 16) The right knee joint was swollen and contained about 3 c c of cloudj 
fluid The joints of the light and left fore limbs also contained cloudj fluid In the smears 
made fiom the joint fluid weie found pus cells and Gi am positive streptococci Cultures 
from the blood, spleen, and joint fluid all Melded hemolvtic stieptoeocci in pure culture 

Case S — Tins patient had attacks of rheumatic fever with iniohement of joints and 
definite mitral stenosis wath auriculai fibrillation Neciopsv reiealed healed and fresh 
legetations along the line of closure of the mitial \alve Two definite infected gianulomas 
were obtained fiom thiee teeth These yielded green pi oducing streptococci in pure culture 
R ibbits weie accoidingU injected The lesions in the lemaiiiing animals injected are noted 
111 the tabulation 
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Fig- in — Rabbit R27 Peiivascular infiltiatlon of siibenclocardlal nodules (x200j 

Rabbit 34, weighing 12 Kg, w is iiijcctid iiitiaienoiish with i tweliehour glucose 
brain broth culture containiiig green producing streptococci 

Tivo dns later the animal was chloiofoiined Neiiopsi reieiled discrete ireas of 
hemorrhage in the endocardium of the mitral i ihe and left lentriclo In the line of closure 
of the mitral vahe there was a defimte area of ulceiatioii 2 mm in diameter, and scattered 
through the wall of the left leiitriele were discrete graiish an is 

Microscopicalh the piuictdte giaaibh aieas desciibed iii the endoeaidium 
of the left ventiicle m Cases 7 and 8 were found to extend for a shoit dis- 
tance into the myocardium m the inteimuscidar septa The areas aveie focal 
and made up of groups of large endothelial cells, lymphocytes, and an oc- 
casional poh morphonucleai leucocyte arianged close to a vessel (Pig 17) 
No bacteria could be demonstrated in these areas The a egetations ivere 
made up of neciotic tissue, fibiin leucocytes and large numbers of stiepto- 
cocci (Pig 18) The lesions found in the myocaidium of the labbits corre- 
sponded identically yvith those of the patient, in being focal in type and 
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peinascuhr in distribution, but the predomimtmg cells were poljmorpho 
nuclear leucocjtes and I3 niplioej tes (Pig 19 ) The Qiam stain revealed 
large numbers of diplostrcptoeocci 111 the eeiitei of the lesions (Pig 20 ) 
Comment — The miocTrdial lesions assocnted I'ltli endocarditis have 
given rise to consideiable discussion in regard to then resemblance to the 
Aschoff bodies ivliieh, aoeoiding to some authors, are belieied to be specific 
for rheumatic endocaiditis Aschoff, in 1901 , fiist described a focal myo 
cordial lesion associated with rheumatic endocarditis and called it “sub 
milian endocarditis of rlienniatic feaer ’ The lesion Mliich he deserihed was 
multiple and occuired in the intermuscular septa closelj associated avith a 
blood a esse) it was composed of a group of large oaal or spindle shaped cells 
which occasionallj were multiniicleai and airanged in the foim of a losette 
or a fan These cells 11 ei e surrounded bj I3 mphocytes and a feu polymorpho 
nuclear leucoo3 tes Geipel 03001 latei dcsciibed similar nodules in cases of 
iheumatic fever although he did not admit then specificit3 since he also found 
them in a ease of nephritis associated nith inteistitial mioeardifis Thai 
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Flff *’0— Rabbit R 7 Grom posHi\e diplostrcptococci In same area as FIs 30 (xlOOO) 






lieimei and Kotlischild believe that the picbciice of Aschoff bodies m the mjo 
cardium is strong piesumptnc evidence of ihcumatic fevei even though no 
history is available 

The experimental evidence submitted bv -vaiious investigators is not en 
tirely in hairaony Bracht and 'Wachtei maintain that they have reproduced 
these bodies in labbits uioculatcd with streptococci isolated from patients with 
rheumatic fever The lesions dcsciibed vveie focal in character and contained 
lymphoGj tes Tachson made a similar stud} of raj ocarditis produced b} m 
jecting a strain of liemolvtic streptococci isolated during a milk epidemic 
The organism, when injected intravenousl} liad a marl ed tcndenc} to pro 
duce purulent aitliritis and focal mv ocarditis Tht age of tlie lesions studied 
m this scries varied from two davs to about two montlis and it is of interest 
to note that the car]} lesions contained numerous pol} morplionuclear leuco 
cjtes and bacteria as well while m the later lesions Ivmphocjtes and oval 
cells predominated with au occasional giant cell in tlie old lesions onlj 
fibrous sears remained Thallieiniei and Rothschild believe that the Aschoff 
bodies are found onlv in cases of rlieumatic fevei and chorea and are absent 
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in cases of subacute eudocaiditis, due to Sheptococcus viiidans They admit 
that these oigauisins, when injected intravenously into lahbits, piodiiee focal 
myocaiditis, but they iiiaintam that the cells in these lesions aie dilfeient in 
structuie and staining reaction with pyionin inethyl-gi een They believe 
also that the focal myocaidial lesions aie of toxic oiigin since they were 
unable to demoiistiate bacteiia Hartzell and Ileniici, in a lecent study on 
the specificity of sti ejitococci, found that a certain peicentage of various 
stiains of stieptococci of low virulence ingested produce focal myocaidial 
nodules which, although not always of similar chaiacter, could not be histo- 
logically dilfeientiated from AsehofL bodies, they concluded that the lesion 
IS not specific since it was pioduced bj several strains of stieptococci lion 
e\ei, they agiee with Thalheimer that the myocardial lesions aie of toxic 
chaiactei, since they also weie unable to demonstiate bacteiia in them 

The two eases cited heie lepresent two difteient clinical and pathologic 
pietuies one of vegetative endoeaiditis (Case 7) and the othei, of what is 
clinically classified as iheumatic fevei associated with endoeaiditis (Case 8) 
In both cases the manifestations weie piobably secondaij"^ to periapical dental 
infection, in the myocardium m both cases focal peiivasculai lesions weie 
found which histologically resemble the submiliaiv endoeaiditis of iheuniatic 
fever desciibed by Aschoff The organisms recoveied in each case veie 
culturallj different, and vhen injected intravenously into animals, tended to 
localize in the mvocaidium and endocardium, they pioduced focal, pen 
vasculai miliaij neciotic aieas containing stieptococci The aithiitis pio- 
duced bj”- the hemolytic stieptococci vas distinctly moie pyogenic in char 
aetei than that produced by the gieen-producing stieptococci 

It would appeal, then, from the leview of the liteiatuie and my own 
experiments, that in all probability, the Aschoff bodies aie not chaiaeteristic 
of rheumatic fevei Peihaps the reason foi the disagreement in the com 
parison of the lesions is that the time factor has not been emphasized Pos- 
sibly the eailiest lesion is focal peinascular neciosis in which polymorpho 
nucleai leucocytes predominate, due to the chemotactic substances liberated 
Dm mg this stage, bacteiia can be demonstrated As the lesion becomes 
cliiomc, the bacteria are destrojed, the h^mphocytes and endothelial cells 
predominate and eventuallj onh a scai is left 


CONCLUSIONS 

1 Theie is definite evidence that oiganisms lecoieied at postmoitein 
examination from foci of infection and specific lesions may exhibit a selective 
localizing power 

2 Such selectivity is compaiable in all its phases, including animal inocu- 
lation, with that which has alieadi been proved bj other studies This fact 
constitutes an additional aigument in favoi of careful loiitine and exhaustive 
bacteriologie examinations of all cases studied at postmoitein 
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OCCURKENCE OP LIPOIDS IN URINE AND THEIR 
DIAGNOSTIC IMPORTANCE''' 


By Edward L Miloslawcp,! M D , Milwaukee, Wis 


T TNDER the term lipoids iie mean fattj substances, which aie composed 

chemically of cholesteiol compounds, mainly cholesterol esters, and op- 
tically show anisotiopic piopeities Kaiseihng and Oigler weie the fiist to 
discover double refracting fat substances morphologically in human tissues, 
which subsequent investigators lecognized as cholesterol esters At the pres- 
ent time several mierochemical methods are at oui disposal for then histo 
logic demonstration and differentiation The above-mentioned authors were 
the first to observe the presence of lipoids in the mine removed during the 
autopsy of a nephiitic patient 

On this occasion I am consider mg only that group of fatty substances, 
which are double refracting, and I am omitting any discussion regarding 
their chemical nature as well as their microscopic differentiation For my 
im estigations I employed the Reichert’s polaiiscopic attachments 

The examination of a urinary sediment with this apparatus may reveal 
the following findings 

1 A minute, double refracting granule, either isolated or found in groups 

2 A cast, consisting mainly of anisotropic material, which is termed 
lipoid cast 

3 Small epithelial cells, apparently desquamated cellular elements of the 
tubular apparatus of the kidney, which contain double refracting substances 
in their protoplasm 

4 Largei, foamy ceUular elements including anisotropic fat substances, 
derived from blastoniatous growths in the genitouiinaij’^ tract 

The more cholesterol esters are present in a fat globule, the more pio 
noimced will be the anisotropic phenomenon, and the sharper will be the 
polarizing cross figure 

The first question to be answered is Do the normal renal paiench 3 ma 
and the normal urine contain double refracting substances" 

The exact and extensn e histologic investigations of several research work- 
ers proved that lipoids occur m neither the tubular apparatus nor in inter- 
stitial tissue of the normal kidneis Peisonallv I have examined the urine 
with polanscopic attacliments in 380 cases of both male and female individ- 
uals in various decades of life, who did not present clinically anv renal symp 
toms and whose urine v hen chemicalh anah zed was normal with the excep- 
tion of an occasional faint trace of albumin, in no case did I succeed in de 
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tectiD^ doable refi acting substances m tiie sediment Von ^^oorden, JMunk, 
and Geucl , also enipliasizc the fact that in normal mine no cholesteiol esters 
can be found 

One must admit theoieticalJA houeitr thit undei noiinal conditions the 
blood cholestciols inn be excreted throu^li the ]vUlne\ (alinientarj tniisi 
tor} lipoidemia), but in such minute qumtities as to dtf\ detection com 
pleteh , consequenth tins occmicncc uoidcl not cam \rith it am pnctical 
significance 

E^cn during ciitnii pathologic conditions uhich iic accompanied b) a 
hjpercholcsteiolcmia uc arc not able to obsmo lipoids in urine as long is the 
hidnei IS not affected In connection uitii tins fact the expenmeuts of Welt 
manii and Biach iiid Gencic aic of piiticulai impoitanci since during the 
course of an 'irtificial h^pcrcholestiiolenna these authois succeeded in finding 
lipoids in urine, onh aftei the hidiiex had been premoiish damaged with 
inanium nitrite The occurionte and iend\ detection of lipoids in unne, 
therefore lepresents i pathologic tondifion uh/eh is called lipoiduni or 
cholesterolnna 

A^ou the question irises undei what eiicumstances can lipoids be found 
in unne? 

In the first phee ind iiiainh in the socalltd genitmc Iipoid nephrosis a 
peculiar nosologic entit\ iccuiateli described b\ Muni eJniicteiized b\ the dc 
^olopraent of i geneial edema mirl od albuminuria Inpejcliolesterokniia and 
Jipoiduria, bj the absence of high blood piessure and hematuria The urine 
sediment is loaded with double lefracting fit substances, lipoid casts and 
^ith hpoid bearing cells It is most lil eh a metabolic disease a primary dis 
turbance of cholesterol metabolism its leal natuie being still undetermined 

Certain cases of lipoid nephrosis ma^ deeelop ncutelr during the second 
arj stage of sjphilis, as it wss originally pointed out bi Munk and Pabr 
The urine sediment at this time is rich m double lefracting substances and 
lipoid casts These findings in combination with a nepiuotic simptom com 
plex and a positnc Wassermann blood leaction clnrieteiize an acutch do 
^ eloped priniarv lipoid nephrosis In the blood uo nni also find nn increase 
of lipoids probabh indicating a disturbance in hpoul metabolism 

Occasionally, howesei during the saharsiu mcrcur\ treatment toxic 
lesions of the kidney mar suddenly occur, yith a subsequent appearance of 
lipoids in the urine Those instances must be sharph separated from the 
eases of primary lipoid nephiosis The differential diagnosis must be based 
upon an exact clinical anahsis and obsel^atJon (functional 1 idncA test) 

X/ipoids in urine imi alsn occur as it ms first emphasized 'Munlc in 
chrome and subacute cases of glomerulonephritis m fact approximafch eiglit 
ucoks aftoi the acute onset, but no\or during tlu acute at igc This null 
cates that nephrotic changes stait to accompany tlie nephritic process Jn 
certain cases of genuine and athcroscleiotic shrinkage of the I idncis lipoids 
ma^ appear in urine, their occurrence being uncommon c\en irregular Munk 
states further that in eases of acutely dci eloping parenchimatous degenera 
tne changes of the lidneis urine does not contain double refracting sub 
stances 
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Fiom these obseivatious and contentious we may advance the following 
inle The piesence of lipoids in uiine in a case of a piiie nephrotic symptom 
complex pioves a piimarv genuine lipoid nephiosis In nephritic cases, how- 
evei, their appeaiance in urine signify secondary degeneiatne or infiltrative 
deposits of lipoids in the tissues of the kidney, a secondarj^ lipoid nephrosis 
Dr F D Murphy, nho, upon my suggestion, has made consideiable clin- 
ical and pathologic studies of eholesteiol in vaiious foims of nephritis, points 
out, that those cases of chionic diffuse glomerulonephritis which were asso- 
ciated vith edema, u eie chaiaeteiived h^ the piesence of lipoids in the tubulai 
epithelium of the diseased kidneys But on the contiaiy, those cases vhich 
were not accompanied bj edema did not disclose anj deposits of anisotiopic 
substances in the cellular elements of the lenal tubules Muiphy belies es that 
an association exists betsveen glomeinlouephiitis svitli edema and an elesmtion 
of the blood cholesteiols, deposits of lipoid mateiial in the tubulai epithelium, 
and the presence of double lefracting substances in the mine His investiga 
tions aie in complete accoid vith the findings of ilunk In a senes of fifty 
cases of heait disease svitli edema Sluiphs’^ vas unable to find anj'^ abnormal 
amounts of cholesterol in the blood and no lipoids in the urine, indicating 
herewith the possibility of diffei entiation between a cardiac and a lenal diopsj 
Seveial authois (Fingei and Kolleit, Genck, Knack) questioned the 
statements of Munk regarding the absence of lipoids in mine in cases of acute 
glomeiulonephiitis since they appaiently succeeded in finding double refract- 
ing substances in the minarj'^ sediment during a yerj' earl}-^ stage It is, hou- 
ever, questionable whethei these investigators veie absolutely familiai vitli 
the exact time of the commencement of the acute nephiitic process 

A further pathologic condition of the kidney, m which the lipoids may 
play an important diagnostic role, is amyloidosis In amyloid degeneration 
of the kidney, in amyloid nephiosis, we meet with cases which show a rich 
deposit of double refracting substances in the mterstitial tissue of the kidney 
and very negligible amounts in the renal tubular apparatus On the other 
hand we know of instances, uheie mainly the cellular elements of the tubules 
contain lipoids, occasionally to such an extent that one can easily lecognis'c 
and follow the structme of the kidney parenchjmia in the dark-field during 
the micropolariscopic examination The latter cases are clinically accom- 
panied by a nephrotic sj^mptom complex and by a cholesterolemia 

In connection with this statement I want to mention the obseivation of 
Fahr, who found large deposits of eholesteiol esters in the kidneys m each of 
his nineteen cases of am 3 loid nephiosis with edema, uhile the double refract- 
ing substances weie absent in cases without edema 

The amjdoid nephrosis can be assumed with the greatest probabilitv if, 
during the course of certain wasting diseases (such as ehionic purulent affec- 
tions of bones or joints, seieie ulcerous types of tuberculosis, persistent 
bronchieetatie suppurations, etc), the nephiotic sjmptom complex appears 
"We can, therefore, clinically differentiate between a simple amyloid degenera- 
tion of the kidneys and an amvloid nephrosis 

Certain Hpes of malignant neoplasms of the urogenital tract maj occa- 
sionallj lead to lipoiduria, as the so called hvpernephroma or Grawitr tumor 
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of the hidne}, cspecjalh in those instances, when the tumor mass perforitos 
mto the pehis of this oig’an The tumor tissue js neh m fatt^ substances, 
uhicli pirth exhibit anisotropic charactei Their detection in urine, in 
combination uith clinic il imnifiitations llnl^ be ot some Jielp to the iirolo 
,^ist uhile endea-vonng a diagnosis 

A peculnr 1 ind of pnnnij caicinoina of the piostate, I noun as Inioid 
caicinoraa, inai produce Iipoiduna This tumor ^alIet^ uas fiist desciibed 
b' fechlagenhsufer, a ^niuiesL pathoJognsf 1 bad the opportunifi to o\amme 
a similar case three jeais a,^o at ht Joseph s Hospiti! MiluauJ ee, Wis If 
the tumoi penetrates into the lumen ot the bladdei, the unnarj sediment ma\ 
contain tumoi cells uhich aie loadid with lipoids and also isolated double 
lefiacting substances in the ioim ot niinuU 

In adult male ludnidunls, pai ticiihii l\ in Khanced a^c the piostate con 
tains lipoids undei noimai conditions uhieh aie lotind in the epithelial cle 
nients as uell as in the iiitcistJtnd tissin tin same is tiue in main instances 
of the so called Inpeitropluc iddiomatous juostate IJi M Jveiins ex 
imined undei nn diuetion a sdits ot such piostatcs and confiimed 

these fnidJiioS In nn own mitiopolariseopic exmiunations 1 did not succeed 
m finding lipoids in mint in oasis ot sotallid piostatic Inpeitiopln 

hiiiger and Aollcit hare appaieiith seen lipoids m the miuan sediment 
lu a case ot pjeloucphiitis and are jutlined to quistion their clinical diagnostic 
inipoitancc Far luoic sigmhc int is tin fact that Gcuck inccstifentcd thiits 
three cjses ot cistitis tmlitis md e'stojnelitis lud found onh nCoatirc 
lesnlts 

Jjateh diuiiio postmoitem examinations ot tuo cases uhieh should i 
liionounud In peicholesteioieiuia, I tound nilou, xanf/iomu Id t nodidcs, 
about the size of n pea lu the ehoiioid pKxus ot both latex li reiitiiehs ton 
sisting mainly of cholestoiol costiN foiiiutions uhicii I designate as cholcs 
tcrojin boii\ to s n 1 ucolcetid to < \ muiit the lipoid eoutent of the ccitbio 
spuial fluid ihese findings mix had us to biJiexc that these tumoi hie 
eliolestciol deposits in the choiioid plixi aie inobnbh eoncomitiut uitli in 
increased piesence of iipoids in this fluid nifliitiiced h\ a distmbaucc in tho 
Jesteiol metabolism 

AVhile summarizing these brief staUmeiifs permit me to emphasize that 
lipoiduna, the occiurerice of double refiicting fat substances in uiine oitnis 
in the follou ing pathologic conditions 

1 Lupoid nephrosis of inil noun oiigin (genuine lipoid luphrosis) 

2 Ijipoul nephrosis of luetic cliologx (second in stufjC of sxphilis) 

3 Subacute and chronic glomiiulonephiitis (eomhin ition forms of nepli 
iitis and nephrosis) 

4 Amxloid nephrosis xrith edema 

5 Grauitz tumor (so called hxpeinephroma) of the kidne> 

G Jjipoid eaicinoina of fiie prostate 

I haxc presented onlj a brief outline of that which one could considei 
on this xeiv important snbiect In miewing the textbool s of clinical libo 
rator^ methods uc are unable to find anx information about this matter JIi 
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aim lias to aiou&e the inteiest of clinical pathologists in this question and to 
stimulate fuithei obseivations and studies I want further to empliasize the 
practical impoitance of the examination of the urinaiy sediments with polar- 
izing microscope for clinical diagnostic purposes, and to recommend it as a 
routine procedure for eveiy pathologic urine 

DISCUSSION 

Dr TFm G Exton — This mattei is i leij important one We liaie extracted a nnmber 
of albuminous urines with alcohol and ether, and I have been surprised at the number of 
mines from Mhich fat could be extracted bi simplj shaking them with ether or alcohol and 
ether 

Dr Moitimer Setsherg — I wish to know if Dr Miloslancli has any obsenations on 
the evidence of fat in a tuberculous kidnex or in conditions of pernicious anemia 

Dr TFm G Exton — It has been confusing to me that bpoids might be found in the 
urine which do not show m the sediment In a number of instances we have not been able 
to see them in the sediment but have been able to extract them with alcohol and ether 
The presence of lipoids in mine is certainlv worthi of investigation, and I hope Dr 
Miloslavich will pursue his studies and further enlighten us as to methods and significance 
Dr Mtloslatich (closing ) — The technic is a lerj simple one, the polariseopic at 
taehments can be applied to am microscope The urinaii sediment is then used in the 
oidiiiarv wa) One point of interest would be to imcstigate whether or not the temperature 
of the urine influences the demonstration of the presence of lipoids In cases of pernicious 
anemia and adxanced tuberculosis, one may find presence of isotropic fat substances 



INCIDENCE OP VARIOUS SPECIES OF BACTERIA IN SPINAD 
FLUIDS PRO'\r CASES OP HEMNGITIS*! 


Ruth Gilbert, JID a^d Marion B Coleman B S , Albvm, N 1 


A COMPILATION of the resulls of the routine eiammation of spinal 
fluids o\cr a period of bc^en M.art. has been made m ordei to deteimmc 
the incidence of \aiioUb species of bacteiia m bpmal fluid tiom cases of menm 
gitis in Ncm Tork Stite outside of Nen loik Cit} As the district served is 
Jargel) lunl, it is of interest to compare our figures with those turmshed b> 
Neap and Dunn wJio ha^e ii ported specimens from cases in urban districts 
Since Januarj 1, 1920 in tuo hundred and eighty four instances organ 
isms of pathogenic significance ln\c been isolated The figiues in Table I 
represent the number of pnticiits fiom nhom speenneus uerc submitted tuo 
01 more specimens fiequenth hn\ing been recened from the same person 


Table I 

Species op Bacteria Isoi-vted prom Ta'iES op MENisoms 


REPORTED BT 

tubercle; 

BACILLI , 

MENINOO 1 
COCCI 1 

B INPLC 
ENE.VE . 

PNEUaiO 

COCCI 

STREPTO 

COCCI 

OTHER 

B\CTERU 

TOTAI 

CASES 

Neal, New 
\ ork Cit} i 

6G2 

02 » ' 

1 

51 


8S 

1 10 

1533 

Bunn, 1 

Boston 

GO 

GO 

4 

12 

6 


143 

Gilbert and ' 

Coleman, 

Albany 

167 

IS 


i 

So 

8 

384 


The number of tuberculous spinal fluids (167) s relatuelv %ery high 
Tile age incidence, houe\er, corresponds to that determined by others, 
ciglit) nine of the patients being imdei ten lears of age A stud\ of tlic 
specimens from this group of children under ten >ears of age Ins been made 
to determine whether the disease uas of bo\inc oi human origin Rabbit 
inoculations nith 0 01 mg amounts of culture in thirt\ one instTuces ha\e 
indicated ten strains to be of bonne origin and tnenti one of human oii^^m 
The study of tlie othei strains his not been completed 

The relative percentige of specimens from which meningococci uere iso 
latcd IS very low Of the eighteen strims reported, there were three cor 
responding serologicalh to Gordon Tvpe 1. thiee to T^pe II one which uns 
agglutinated equallv well in TjpesII and III sera, and one which was ag 
glutmated in all thiee sera Seven others were morphologicTllv and cnltur 

. Presontcit at the meetlnff of the American Association of Pathologists and Bictertologlat» 
In Rochester April 15 1027 

tFrom the DM Ion of Labor itoriM and Rceoarch New lork State D partment of Health 
Vlbnn> 
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slly typical of meningococci and iieie agglutinated definitely m the pol}^- 
valent meningococcus seiuni, but iveie not agglutinated in Goidon Types I, 
-II, or -III sera These nould be classed as “X” atypical, coriesponding to 
the stiain le^ioited bj Kiikbiide and Hutton^ in 1926 The thiee remaining 
stiains -ueie classified as meningococci because thej had moiiihologic and 
cultuial chaiacteiistics of meningococci and appealed to be the iiicitants of 
meningitis Thej iveie not agglutmated in polyvalent meningococcus serum 
The fact that meningococci isolated fioin sporadic cases of meningitis are 
seiologicall} less unifoim than those found in an epidemic, has been fre- 
quentlj lepoited bj othei noikeis The lelative infieqiiency of the isola- 
tion of meningococci iiiav have been due to the length of time, usuallv' one 
01 two dav s, which oui specimens aie in tiansit Ilovvevei, specimens con- 
taining large numbeis of poh moiphomicleai leucocj tes in which no bacteria 
can be demonstiated aie larelv leceived, and in only four instances vveie 
morphologically tvpical meningococci found in the spinal-fluid sediment 
w hen they were not found on cultural examination 

Pfeiffex's bacillus was found in twentj -thiee instances and, as noted bv 
others, the majority of cases (17) oeciuied in childieii two jeais of age oi 
less Theie was no indication m the histones accomjianv iiig these specimens 
that the meningitis follow'ed any tjpe of respiiatoiy disoidei except that 
two were from childicn who were recover ing from whooping cough As is 
generally Icnowii, the mortality of influenzal meningitis is high In a review 
of two hundred and twenty eases, Eiv'eis^ reports onlj^ seventeen recoveries 
It has been oui expeiience that this tvpe of infection is definitely indicated 
by the presence of large numbeis of very pleomorphic Giam-negativ'e bacilli, 
together with large numbers of polj moiphonucleai leucoevtes in the spinal 
fluid sediment, and a tentative diagnosis mav- be made on these findings 
The work of ’Wollstein” and Rivers and Kolin'" indicates that the strains of 
B influenzae found in meningitis are closelj related serologically Serum 
treatment in experimental influenzal meningitis in monkeys w^as used bv 
‘Wollstem’’ with satisfactory results Toriev® reports the lecov^erv of two 
eases in children after serum treatment, Neal,” one after vaccine and serum 
treatment, and Jousset and Guard,’" one after vmccine treatment alone 
Therefore, it would seem that if satisfaetoiv seiura oi waccine treatment 
could be perfected, the abilitw to make an early diagnosis would permit its 
effective use 

Pneumococci and stieptococci were found in tliiitv -three and thirtj^-five 
instances respectively In onlv' three of the pneumococcus infections was a 
history of pneumonia given Sixteen of the pneumococcus stiains isolated 
were Tjpe IV, thirteen, Tvqie III, two, atvpical Tvpe IT, and two, Tvpe I 
Among the specimens containing hemolvtic streptococci weie two from men- 
ingitis following head injuries, and thiee, following mastoid infections 
Seven of the streptococcus strains weie of the vaiietv producing methemo- 
»lobm These are included because this oiganism was present in pure cul- 
ture and was found in the oiiginal film preparations of the sediment 

In a few specimens organisms not commonlv associated with meningitis 
were found, ic, B tvphosiis in one instance (the history did not indicate 
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iibethcr tins was a tjpical case of nienm},ifis or one of fjplioid sIioHiug men 
ingeal irritation) MicioeoeeiiN eotirrh'ihs m tnn instaiices and B pioGja 
neous fiom a patient lufli inenm^itis lolJoiiiii^ i fi ictmiil si till In foui 
otlier instaiioes, tUHcleutified oiguiisiiis ulil foimtl, thur piesmte possibh 
being due to confnmiiiatiou 

In conclusion it is mipoitant to note the relatnelj Ion incidence of 
menmgoeoeei in this senes nhich is lonei in fact than that of B influenzae 
As the mortaliti in eases oi meningitis due to B influenzae is leii higli and 
there is some eiidenee that laconic or seium tioitnient might he of isUie a 
further stiidi of such agents nm he indicated 
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A NEW AND llAPID METHOD OP EXAMINING TISSUE MICROSCOP- 
ICALLY FOR ]\IALIGNANCY'‘ 


By Benjamin T Terra, MD, Nasiimlle, Tenn 


INTRODUCTION 

TKTEW Method — ^Not all tumois cau be diagnosed in the gross Even onr 
' best smgeons need fioni tune to time a quick microscopic examination 
ioi mahgnancj' Up to the piesent the most lapid method has been that of 
fio/en sections In the hands of those who have acquiied the necessary skill 
and expeiience, fiozen sections aie dependable But against then use manv 
objections haie been laised It is feared that the fieezing may produce 
misleading aitefacts The method is expensive, and the services of an expeit 
technician aie lequired Even undei good conditions the sections aie some- 
times tom, vimkled, oi distoited As a consequence of these and othei objec- 
tions, manj expeiienced pathologists do not use fiozen sections at all There 
IS a leal need foi some easier method uhich vill permit a quick microscopic 
diagnosis of tissue and ^ et \m11 aioid most of the objections laised against 
fiozen sections In this paper such a method is described 

now METHOD WAS EVOL\ED 

The ueu method is the outcome of experimentation sti etching over a 
pel rod of iieailj eight years and is the direct result of a visit paid the Mayo 
Clinic in the summei of 1919 At that tune Di William Carpenter MacCaity 
shoAved me the most beautiful frozen sections of fresh unfixed tissue I had 
ever seen The technic emploj ed had been introduced in 1905 bv Di LB 
Wilson,^ and the stain vas Unna’s polychrome metliylene blue Before the 
vai, according to Di Wilson, the best samples had been obtained from Ger- 
manj , but at the time of mj a isit it aa as almost impossible in this eountry to 
purchase good German stain To ripen it at room temperature I was told 
required from six months to a A^eai or more, and many batches spoiled in the 
iipenmg 

As I wished to use the stain, I tried to learn hoAV to ripen it more rapidly 
This I succeeded in doing by incubating the alkalmized stain at 37 5° C for 
SIX days, and this method was adopted at the Mayo Clinic = Further experi- 
ments shoAved that at a higher temperature the time could be reduced to a 
few minutes The stain can noAv be iipened by boiling for sixty seconds =■ 

Alkaline polj chrome methylene blue is excellent for fiozen sections of 
fresh unfixed tissue, but is not so satisfactory for frozen sections of fixed tis- 

~Reict before the sixth Annual Con\ention of the American Societt of Clinical Patholo 
AA''a';hIngton X> C Alat 13 14 and IG 1927 
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‘‘lie As most oi Hit tissues 1 txaminul wtit fixed in foimalm, expeiimeuts 
iveic tallied out to pioduce a stain that iiould be equally satistaotory on 
fixed tissue These expeiimeiits neit also successtul ^ bubseqiieutlj it Mas 
found that b} ulteiiiio the coneenlrntion ot the stain ±oi fixed tissue, it too 
could be iipeiied b\ boiliUo toi sixt\ seconds 

ihe satisfaetoii zesults obtained ujfh these tuo stains on fiozeu sections 
of flesh and fixed tissue sUot,ested then use on tissues studied in the gross 
As a consequence thick slabs of tissue wcie cut, stained, and examined by re 
fleeted light The lesuUs ueie suipiisiiigl^ *?ood \\ ith low powers of the 
microscope sni ill aieas ot malign iiici could often be picked out In man} 
instances, hoMe\ci, the low poweis nuuli laiscd a suspicion of malignancj 
To be ceitani of the diagnosis Ingbd poutis weie essential 

Impioi ements in technie pennitted imgnificatioii up to 100 or 150 To 
male this possible, spetinl limps* wtit eonstnietcd and so attached to the 
micioseope that a beam of stiong light was diiocfed obliquelj downward upon 
the upper smtacc of the stained sections hoi assistance gi\en me at this 
stage of m\ worl I wisli to achnow ledge with than) s niv gieat indebtedness 
to the optical films of L l^eitz in W etzlar (jeninin and Bausch and Lomb in 
Rochestei New loil These films desioiied oi adapted lamps that I could 
casilj and successfulh use 

Foi a time howe\ci all attempts to get satistacton magnification above 
150 diameters wcic in nin An accidental obsenation cientuallj led to sue 
cess and to the discoieii of what I am inclined to belie\e is a new principle 
in microseopj One da^v I was struck bj the fact that occasioinllj some thick 
stained sections exaiuinod br tiansnutted light wuc e\er so much better than 
otheis On attempting to hnd the explanation all oi the good sections were 
earefiillj examined, and it was found that flnsc had om thing in common 
All showed one side well stained but the otliei side was stained poorly or not 
at all This uiegularit\ in staining was accidental but to determine its sig 
nificance I now stained other sections taking care to Imie the stain on one 
side onh The lesult was most gntihing Ihicl sections stained on one 
side onh and examined b\ tinn'-mitted light often showed nuclei and other 
histologic details as satisfnctoiil\ as if the^ weie \cn thin sections The ex 
planation seemed simple If tho sections an stainicl on one side onlj and 
lerj supeiflcnlh light can easi/i be tiansmitte d thiough the other unstained 
‘’ide thus causing the stained cells to stand out shaiph on an illuminated 
background On tlie othei hand if the section is st lined on both sides, light 
transmitted through the first siiifiee is alteied m quality and it too> be so 
complete!} absoibcd that too little ^ets thiou^h to illuminate tlie upper sur 
face sufficient!} Tlie coircctness of this explanation has apparent!} been 
amph dcmonstiated b\ the tests to which it Ims been subjected 

^cu PniiGipZe— Instead of haMng to cut tissue len thin to get histo 
logic detail b\ this new pnnciple all that is necessnn is to stain relatneh 
tlun sections siiperficinlh on one side onh with a good precise stain and then 
examine the moist tissue, stained side uppeimost under a thin coier using 
transmitted light ^Vlth fixed tissue astonishmgh beautiful microscopic pic 
tures were obtained' 
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Unfixed Tissue a Fiohlon — When, howeiei, the same technic was aptihed 
to flesh tissue, the lesults weie not satisfactoij Unfixed tissue is usually so 
soft that it IS difficult to section Moieovei, undei the uiicioscope the stained 
surfaces often showed nuiueious unstained aieas The lapid luieioscopic diag 
iiosis of unfixed tissue presented a leal pioblem 

Tno possible solutions suggested themselves (1) Some nen method of 
lapid yet peifect fixation might he n oiked out, oi (2) the technic foi fixed tis- 
sue could in some way be altered to make it suitable foi fiesh unfixed tissue 
Quick Fixation — The simplei and easier solution seemed to he in quick 
fixation It IS well knoun that heating fiesh tissue foi a short time in forma- 
lin often enables one to secure satisfactory results if frozen sections are cut 
and stained with hematoxylin and eosin But poljchiome methylene blue 
IS a verjf sensitive stain Foi it to act well, the tissue appaientlj^ must 
cither be unfixed oi well fixed Its use on specimens heated in formalin 
seemed to indicate that tissue that was qmcLIy fixed ivas wipeifecthj fixed 
With none of my manj'- attempts at rapid fixation was I ivell satisfied 

Clm acteristics of Unfixed Tissue — With a new to adapting the fixed tis- 
sue technic to fiesh tissue, the characteiistics of the lattei weie studied 
Fiesh unfixed tissue differs from fixed tissue m at least five nays (1) It is 
usually softer To cut it pxopeilj the razoi should he as sharp as possible 
(2) The cells of unfixed tissue are much easier displaced oi dislodged If 
after staimng some are displaced, the surface under tlie microscope will show 
areas uhich appear to be unstained To aioid losing cells from the surface, 
the greatest care must be exeicised in cuttmg, staining, washmg, and mount- 
ing (3) Unfixed tissue fiequentlj^ decoloiizes the stain If the stamed tissue 
IS to be seen at its best, it must be examined at once (4) Unfixed tissue is 
more translucent than fixed tissue This is a great advantage, for it jicrmits 
transillumination of thicker sections (5) Some fresh tissues are veiy red 
due to the presence in them of many red blood cells Eed tissues are difficult 
to examine satisfactorily, for the blue rays m the examming light are absorbed 
New Technic — With the characteristics of unfixed tissue m mind the tech- 
nic has been modified until it is now applicable to many tissues, although not 
to all The details of this new technic mil be given after the adiantages and 
disadi antages of the new method liaie been pointed out 

ADVANTAGES 

Quickly Learned — The technic is simple, easy, and quicldy learned Any- 
one with good eyesight, intelligence, and a little mechanical dexter itj’' can 
acquire the necessary technic in a few minutes 

Extiemely Rapid — ^In favorable and easy cases the microscopic diagnosis 
can frequently be given m less than sixty seconds 

Uses No CO „ — ^As no CO, is required, the usefulness of the method is wid- 
ened It can be employed where no CO, can be secured, where the supply is 
exhausted, where the services of an expert frozen-section technician are not 
available, or where the fieezmg apparatus is out of order 
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Incxpcnswv — ^TJie ue^^ method is inexpensive If one alieady has a ini 
croscope tlie other things necessan can be secured for a few dollars, and the 
cost of operation and npheep is almost nothiag 

T/anspot fal/le — The equipment is simple compact, light, and leadily 
transportable The method seems ideal for use m the doctor’s o&ec, or in 
m cmergeiic} in the patient s honif 

Noiseless — As the method is noiseless it cm be used in the operating room 
Foi this purpose it seems to be the best \ot dtMscd 

— The neii method saies the tinn of the soi^eon, fhi. pTtliolo 
gist, the technician and the pitient 

1 The soonci in doubtful cases the suigeon rcccucs Jus tissue repoit the 
sooner he can complete lus operation If tlie suigeon is prompth assured that 
a gnen piece of tissue is oi is not nnligmnt his opeiation is pHmied and 
earned out on the basis of definite intormation If he can feel siue that 
inali^naueT is not present he can often substitute a simple and less radical 
operation for the one he would ha\c done if he Ind not lecened a \er\ prompt 
tissue report The new method is ipparcnth the fastest jet proposed 

2 As a rule the pathologist cuts enough blocl s of tissue to be reasonably 
suie that in one or more he will find the changes, ncccssan foi his diagnosis 
Ihc more difficult tlic case seems the larger the numbei of blocl s taken 
Often eight or ten are ovcised nhen one nonld suffice if the pathologist could 
knov at once nhat it shows Bi the new nuthod a micioscopic diagnosis can 
be secured on each block as it is taken 1 he pathologist then preserves onh 
those which are of >alue As his diagnosis is leaclicd sooner he sascs time 
and tissue 

3 Bj having to section or embed for peiman<nf lecoid a smallei number 
of blocks much of the technician's tunc is Ra\ed Thoit is also a big saanng 
in reagents, slides and co^crs 

4 Patients wish to get well quid h and be out of the hospital as soon as 
])ossiblc If m a numbei of cases the new method permits the surgeon to 
perform less radical operations the time and othei mteiests of the patient 
aie conserved 

Few Artefacts — The method is compaiatach free fiom artifacts The 
tissue IS examined perfectly fiesli There is no freezing fixing heating, or 
delndrating Probabh mana of the cells are still nln c In am cicnt smooth 
muscle in the stained sections often shows h\ch contnction B\ this now 
method cells arc studied as neaih as possible as thei arc in the Ining bod% 
This IS a great advantage 

No Special Lamp — With the new teelmic no special lamp is neccssnr\ 
Under favoiable conditions strong dn% light suffices but a good, efficient arti 
fieial light IS better 

High ns well as low powers of the microscope mav be emplo'^ed^ If the 
technic is good, oil immeision examination of tlie tissue is possible and satis 
factor\ 



554 


THE JOUR^AE OF LABORATORl AND CLINICAL MEDICINE 


Dependahle — The method gives dependable micioscopic pictures When 
the technic is carefully cairied out and the diagnoses aie made by a skilled 
and experienced pathologist ■udio, until he is thoioughly familiar nuth the 
new method, contiols all of his diagnoses bj' the oldei methods, there is little 
occasion to feai that malignancy will be missed, oi that it mil be diagnosed 
where it is not present 

Mam Value — While it is probable that the new method will piove to be 
most useful in studying malignancy, it is by no means limited to this Acute 
and chronic inflammatory changes aie often clearly seen The method should 
be of gieat lalue in selecting tissues to be examined by othei methods, in 
studjung tissues from autopsies, iii checking doubtful diagnoses, and in iden- 
tifying unlabelled tissues 

Advantages of New Siam — By substituting for the alkaline stain a neu- 
tialized polychrome methylene blue, the method here desciibed woiks veiy 
satisfactorily both on fiesh and on foimalin fixed tissues^ This is a great 
advantage, foi fixed tissues aie often easiei to cut and diagnose than some 
fresh unfixed tissues 

In Studying and Teaching — The new lazoi section metliod should piove 
of value in the studj and teaching of cvtology, histologv, and pathology It 
should also be useful on fixed tissue Students of pathology often wish to see 
sections of noimal tissues keeping on hand poitions of normal organs 
fixed m foimaline, it is easj to cut, stain, and mount sections of them wlien- 
cvei they aie called foi 

Tissue Not Wasted — The pieliminaiv cutting of lazoi sections does not 
pievent the use subsequently of othei methods of diagnosing Even thin 
lazor sections aio usually thick enough to be cut on the fieezing miciotome or 
embedded and cut in paiaffin or celloidm Moieoier, the staining of sections 
with polychiome methvlene blue does not inteifeie mth the subsequent stain- 
ing of these with other stains, for the poh chrome is extracted completely 
when the tissues are lun through alcohol 

DISADVANTAGES 

The new lazoi section method for fresh unfixed tissue has a numbei of 
disadvantages 

Not Peimanent — As the tissue is not fixed, the sections aie not perma- 
nent In this respect they lesemble frozen sections of fresh unfixed tissue 
To secuie permanent sections some othei method must be employed 

Quid Fading — The sections fade veiy quickh They must, therefore, 
be exammed immediatelv aftei staining The soonei they are seen, the more 
beautiful they appear Faded sections can, howevei, be repeatedly restained 

Limited Apphcahility — While the method is suitable for the examination 
of the majoiity of unfixed tumois, it is not now easilv applicable to all At 
present it is also unsatisfactom foi examining some unfixed normal tissues 
This limitation in applicability is the method’s greatest disadvantage With 
further improvements in technic, it is to be hoped that this draivback will be 
reduced or oveicome entirely 
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ViJjicMlt 2’isMtcs — "Wiien txammed m the ficsh unfixed state, tumors and 
other tissues may be diflScult foi fne reasons Thcj maj be hard to tuij sfain, 
7non7it, exaimiie, or diagnose 

1 Thej are haid to cut if thej contain much calcium or bone, if tbej are 
extremelj soft, oi small, oi fiiable, or if thej aie composed of numerous 
small polypoid masses 

2 They aic haid to stain il ucciotic or if thej aic covered ‘U'lth mucus 
or colloid 

3 Thej arc haid to niotini if reij small oi cxticmelj nanou oi lagged 
or if the tissue is composed lai^th of Ining smooth muscle This latter bj 
Its coutiactioii, often thious smooth sections into maiu folds 

4 Tile'S arc difficult to esamwe if light cannot be readilj transmitted 
through them Opaque tissues or those which are darkly pigmented are dif 
ficult to transilluminate Ifoicovci tissues tliat aic led are also difficult 
Verj porous tissues and sections which Iiaic lOugh surfaces due to improper 
sectioning act m a similar waj for the\ allo’u the stain to sink quicklj into 
the depths When in these cases transmitted light is used, it has to pass 
through a stained lajer before it reaches the upper suifsce and this stain in 
the depths acts like a coloi scicen, absorbing most of the light 

5 Thej ma\ be hard to diagnose due to inherent difficulties Bolder 
lino tumors often necessitate piolonged studr As nzor sections stained bj 
jiolj chrome methylene blue fade qmckli it does not seem probable that this 
new method will bo espccialh useful hero although in its fa^or is tlic fact that 
It permits the rapid studj of manj sections fiom different parts of the tumoi 

N'ot Piojectable — Razor sections cannot yet be satisfactorily projected 
Thej are too thick and thej fade too quid h On account of the rapidity 
inth which tlici are decolorized bj strong hght it is eien difficult to got good 
raierophotographs 

Seasons fai Fading — For the rapid fading of the stained razor sections 
there are apparentlj three reasons (1) As the sections are rdativelj thicl 
and the staining is at first ven superficial the unstained cells in the ncii^hbor 
hood of the stained ones soon begin to rob them of stain (2) many Imng 
tissues quickly decolorize the stain (3) the light used to examine the sections 
also decolorizes them 

Bcstaimng — Sections that hnie been decoloiized moie oi less complctclj 
can be rcstained The restammg can be repeated sei tral times, but erentinlli 
becomes imsatisfactorx due to the tissues in tlio depths becoming stained 

This hst of disadvantages is long, but it sliould not diseonrage for most 
tumors and imnj other tissues aic essilj examined If there is no lmrr\ m 
making the diagnosis, the difficult tissues should be fixed in formalin and 
examined again b\ the lazoi method 

liitercsimg FaraUehsm—lt is irortht of note that the cases winch 3n\e 
been difficult bj the new method ha've, as a rule been difficult also foi frozen 
sections Somctinus one method shows a little advantage sometime^, the 
other 
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TECHNIC 

The technic described in this paper is the result of many experiments 
If the diieetions here given aie followed earefulh, satisfactoiy sections should 
he obtained 

Equipment — This is simple and mexpensne In addition to the micio- 
scope the following things should be on hand A good sliaip lazor, a hone, 
and a stiop A small piece of coik measuiing about 10 bv 10 by 0 5 cm oi 
laigci, some pins, and a good pan of pointed forceps capable of picking up a 
hail One oi tno tumbleis full of distilled uatei or of clear cold tap uater, 
a bottle ot good neutral poh chrome methylene blue, a medicine diopper, 
a good stioiig aitificial light, some clean coiei glasses and microscopic 
slides, and one oi moie slides oi the same size, made of glass or vood, but 



differing fiom the oidinaiy slides in having a lound or oval hole 2 cm oi 
a little laiger cut entnelj thiough the centei These special slides aie conve 
iiient but not necessaij^ 

The lazoi should be kept as shaip as possible Whenever it becomes the 
least bit dull, it must be honed and stiopped An expeiienced barber can 
quicklj teach you lion to shaipeu it effectnelj’^ The importance of keeping 
the lazoi leij shaip can scaicely be ovei estimated The kind of razoi is less 
nnpoitaiit I have used a numbei of difteient ones and all have been satis- 
factory if shaip enough E\en safetj lazoi blades and microtome knives have 
been tiied The Duiham Duplex lazoi blade is coiiienient and is safe to use 
if one edge is first coveied ovei with a little adhesive piaster to lessen the 
danger of the opeiatoi cutting himself The Sextoblade is also excellent 
Best of all, howeiei, in mv expeiicnce is the old-fashioned lazoi which is still 
used by most barbers 
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A tlnii piecL of coik is used as a cutting bond Into this coik, pius art 
stuck to immobilize the tissue A table mat of compressed cork is excellent 
and can be purchased foi ten cents fiom some 'Woohioith btore 

The Siam — Unless the stam is good, the lesults uill not be satisfactozi 
Alkaline poU chrome methylene blue does not J eep long It theie is the least 
doubt about its quality, it should be made up Irtsh accoidiHo to diiections al 
iead> published Tliese ha\e been tested man} times, and if careful!} fol 
lowed, they gne good stains It is advisable to use c p anhjdious carbonate 
and medicinal niethjlene blue Othci brands ma} be good but sometimes the 
substitution of another lias led to failuic 

Directions lor an impio\ed stain aie found in the footnote* 

Manj lamps haie been tested One which is itn iiicxpensne but quite 
sdtisfactor} is a 60 watt klazda lamp with frosted wliite bulb Occasional!} 
when the sections arc thiel or are oicrstained a stiongci lamp is bettci 

The slides with holes m them can be easih made in a tew minutes out of 
cigar box wood The illustrations accompan\ing this papci show what thci 
look like and how the} are used If su&cient care is exercised lu cutting the 
tissue to make the surfaces plane parallel, ordinar} slides and eoveis can be 
used 

It IS veiy important to keep the razor blade clean and smooth It should 
be wiped immediatel} after using If the razor is rusted or lias clotted blood 
or bits of dried tissue clinging to it the surface of the tissue will be scratched 
and the microscopic picture will be less good than it should be for there will 
be displacement of the surface cells 

Technical Steps — These are ten in number 

1 Selection If malignanc} is to be looked for the pathologist as soon as 
the tissue reaches him should select b> careful inspection pilpation, and sec 
tion, the area oi areas he wishes to examine inicioscopicall} 

2 Excision Cut out the aiea selected bearing in mind the subsequent 
steps of immohihzatwn and slicing If possible the block should include an 
adiancing edge of the tumor A conrenicnt size is 1 bi 1 b-v 0 5 cm although 

* Neutralized Pobchromo Methylene Blue 

This stain keeps well and acts rapldlj precisely and dlff rentlollj on both porf ctlj 
fresh unfixed tl sue and on formalin fixed tissue There ore five steps In maklnc It fj) T]i 
prepflration of stock solutions A B and P ( ) TI» tUrati n f '^o'utlon \ an " 'to in 
C (3) The alkallnizatlon of B by means of A (4) The poljchromlne of the alkallnized B 
I ) The neutralization by means of C of alkali already add U to B 
The first fl\e steps In detail are as follows 

1 The three stock solutions In neutral distilled natrr are 

A 12% K.CO CP anhydrous lOO r C 

B 1% methylene blue medicinal 1000 CC 

C 10*^ acetic acid, by \oIunie 100 PC 

2 Titration Determine hon much of Solution A exactly neutralizes I ec. of bollinc 
standard Solution C using phenolphthalein as an Indicator Mark this quantity on Bottle \ 

S Alkallnlzatlon Into a 100 ac. irraduate place that quantity of A, which Is equf\ 
alent to 1 ac. of C add enough of B to make 100 cc and mix thoroughly 

4 Polychromlng Of the alkallnized methylene blue c.c are placed In each of four 

one ounce bottlas. These are stood unstoppered in cold uater whicji Is brought to a boll in 
about 10 minutes Note the time and remoye the bottles one by one 10 0 5 and 30 minute 

later Let them cool slowly The water after reaching the boiling point should be kept 
boiling while the bottles arc In It 

5 NeutraJIxatlon To each 5 c.c of the polychrome sta/n add 0 c.c of Solution C 
PJltratlon Is usually unnecessary and should not bo carried out Immediately The four 

bottles are polychromed differently to permit each yyorktr to make and choose stains which 
best suit his own taste light and work _ ^ ^ 

Two firms In New lork City the National Vnlllne and Chemical Company 40 Rector 
Street and Elmer and Amend Thlnl Avenue at J8th Street haye begun to make the stain here 
described and each has agreed to submit sample for my appro\aI before njarkef/ng It 
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smallei oi laigei blocks may be successfully cut A small block propeily ex- 
cised IS much better than a largei one not so carefully selected 

3 Immobilization If tissue is to be sliced thin and smoothly, it should 
not move while it is heing cut The block is immobilized by carefully pinning 
its bioadest and flattest suiface to the cork plate, using tuo or more pms, the 
numbei depending on the size, shape, and consistency of the tissue The 
illustrations Avill show hoy the pms are used The tissue may be further sup- 
ported by f 01 ceps If the technician is right handed, it is convenient to pin 
the tissue 2 to 3 cm above and to the left of the lower right corner of the 
cork If the block consists mainly of soft tissue but has a dense capsule or 



Pig 2 — Nine steps in piepaiing the tissue for microscopic examination 


a toughei part, the latter should be pinned underneath Otheiwise the softer 
portion may be crushed when an attempt is made to cut tliiough the tissue 
4 Wetting In order to distuib the tissue cells as little as possible, just 
before slicing, both the razor and the tissue should be wet with distiUed 
watei, cleai tap water or physiologic salt solution* Wetting reduces fric- 
tion and makes it easiei to secuie perfect sections 


5 Slicing The object is to obtain one oi moie thin, smooth, plane- 
paiallel slices which shall contain the aiea that one wishes to examine micro- 
scopically Best the point of the lazor on the coik plate about 5 to 6 cm to 


♦Thporetlcalb ph% Biologic salt solution is to he preferred but in m% experience the tap 
water In Nashville Toledo Chicago CIe\ eland Rochester and other cities has given such 
I?c7ellent rStl that I usually usi tap water or distilled water The reader should tn all 
three and choose the one that suits him best 
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tliG left of the imuiobiUrccl ■\\tt tissue The point if piopcrlj placed is not 
raisod ngaiu until the section is coinplctoh scM*icfi from the blot! Btiou 
sectioning: the otlur tncl of the rn/or is raised and then lowered o\ci tlic 
block so that b\ si^htinr oiei the blade one cm sec e\actl> how miuh tissue 
is to be cut off Do i\oi p>c’t^ fhc ta^oi nifo ihc fis<inc lhat ^vould nush it 
Instead, use it as if it weic a ^(n fine saw Neithei raising noi loweinig the 
blade diaw it along the coik, using as neai as possiblt the full length of the 
blade In this ^\a^ cut with one stioi e completeU through the tissue about 
1 to 2 nim in front of tlie suppoifmg pms If the lazor is ^ 01 J sharp its own 
weight, as it is drawn along will be almost enough to cause it to cut entneh 
through tissue of average lesistance The fiist piece cut off is usualh dis 
carded ithout clnnging the position of tin. lazoi in the hand place the 
point once moie on the coik to the left of the immobilized tissue and sight 
mg oier the blade to sec how thin a piece \ou can cut diaw the wet laror 
once inoie tiuough the tissue this time fiocunng a thin plane paiallel slice 
which can he stained at once or deposited m a small ^essel containing dis 
tilled 01 tap watei In slicing be eaieful not to bnng the edgt of the lazoi in 
contact with the pms W itli a littk piactice \ou will be able to get siupiis 
mglj thin sections But thin sectioning can bt o^e^done If the sections are 
too thin the% aie haidci to handle and before staining are best mounted on 
slides while thej are still in watei Moreo\cr sections which m the beginning 
a on aie apt to regard ns too thicl will probablj gne btttei lesuUs than sou 
anticipate If the amount of tissue is \ei-v small e\ei\ section cut should be 
stamed and examined 

6 Sta^mnt^ The stain should be applied suptificia))\ to one side onh 
Ihere are se^elal wa\s of doing this The following is one of the best and 
works well wheic tlie tissue is so thin that mounting is difficult Place one 
end of a clean sluh in the glass of water containing the sections and with 
foiceps bung a thm, smooth flat section in contact with the slide and pull 
both out of tlie watei at the same time This u&uai)^ causes the section to 
spread out and he flat on the slide Without disturbing tlie siction wipe off 
the excess of watei on the slide With a medicine diopper jdsce on the slide 
neir the section i small diop of good neiitial poljciiromi metlnlene blue and 
spread it out thin With foiccps pick up one end of the section and laismg 
it about 1 mm drag it oici on top of the stam and moie it about genth foi 
appioximateh 1 to 5 seconds CarefuII) n\oid getting stain between the 
prongs of the foiccps oi on both surfaces of the section If this Utter oc 
curs, discard the section and tr\ again Unless the section is moied about, it 
nia> not stain nmformh, for the weight of the wit section maa suffice to 
press out from beneath it most of the stain The time requuod to stain \aues 
witli the strenp.th of the stain the amount of water dragged into it and also 
with the aaidih the cells haae for the stain If the section is not stamed 
heaiih enough the flist time, it can be rostnmed for a second oi so Thin 
sections aic sometimes best stained br mounting them on a slide as alread\ 
described then nftpi chaining off the excess water turn the slide oier so that 
the section is below With a fine camel *s hair biush wet with the stain, the 
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Bing liavD BO difficult^ Mith nzoi sections of faioiablc tissues, sucli as most 
breast tuniois But pathologists experienced in the diagnosis of fixed tissue 
only, should, until tho;> are thoioughl3 familiai uith the appearance of unfixed 
tissue cells, control all of then razor section diagnoses bj the method thej 
Iviiou best 


J.EW METHOD 

III hthe\ing this method new I maa bt m erioi, although up to the pics 
unt I haac found nothing quite like it in the hteiature The newness, how 
eacr, does not he in using a lazoi to section tissue Befoie the diseo\er3 bv 
StilUng,® Jan 25, 1842, of tlie adaantnges of freezing tissue and before the 
introduction of microfomcs bj II D Schmidt® Hensen IIis" (1866), Julius 
Cohnheim,' and otheis the lazoi a\ns fiequently used for sectioning tissue 
The oldei pathologists knew that unfixed tissue is often soft and difficult to 
cut Tbea tried aarious methods of immobilizing it holding it bctw'cen then 
fingers, embedding it in am3loi(l liaei in sliced elder pith, etc Then tlie3 
learned that fixed tissue is much easiei to cut and thev became surprismgl3 
si illful in making razoi sections of this Keaeithclcss, so far as I am aararc, 
no one of them hit upon the method lioio suggested of staining thin plane 
parallel razor sections of unfixed tissue aer\ supeificiall} on one side only, 
using a rapid aital stain, and examining the sections under glass b^ transmit 
ted light This seems to be new 

a \LUB OP THE NEW aiETHOD 

The new method has now been tested on over six bundled fresh unfixed 
tissues diagnosed malignant bv the Pathologists of the Mn3 0 Clinic as well as 
by me In man} cases the tissues avorc a era oasil} diagnosed borne tumors 
avere more or less difficult lequirmg a number of sections to be cut before 
the diagnosis could be made A few in the fiesli state weie practicall} im 
possible of diagnosis Up to the picscnt lioarc\ei apparenth no false posi 
tives haae been giaen The number of cases found to be easa increased as the 
technic improaed The accompanying table shows some of the things learned 
m examining the first six hundred malignant tissues 

In the table I have marked as more or less difficult all examinations in 
which I failed to record at the time that I regarded the diagnosis ns ensa 
But m3 records of the ease or difficulty experienced in examining the first 
two hundred cases arc somcavhat incomplete due to intenuptions caused ba 
aasitors kl} statistics showing more or less difficulta in thirty eight of the 
first hundred and in eighteen of the second hundred arc for this reason not 
quite fair to the method But I have let them stand as I cannot correct tliem 
accurateh Another thing that has reduced the peicentage of cases ensila 
diagnosed is the fact that occasionalla the lesions areie aerv small and the 
part that I had for examination niaa not haae contained anv malignant areas 
The organ most frequentlv examined was the lainph node The easiest 
was the breast The most difficult tissues avere small friable uterine scrapings 
and small soft papillomatous carcinomas These constituted only a small 
part of the total number of tissues examined 
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J Compa) laon — For o\ci tui montlib lazoj iections and frozen sections 
of the same tissue ha’it, been compared According to pathologists who liairC 
seen both, the razor sections in neail> evei> instance nere faster, and in many 
cases were said to be bettei stained and easiei to diagnose tlian the fiozen 
sections 

Dependahihiy — Rcpeitedlj micioscopic diagnoses ha^e been reported to 
the operating room bj Dis VacCai ti , Brodtrs and Cajioi on lazoi sections 
before the frozen sections uere iiada to be e\ mimed Kazor sections have 
been good enough foi Di Alact art\ to make from tJiem his cvtologic 

diagnosis of mahguauc\ The\ iin\t also enabled Dr Broders*® to apph 
successfulij his rules foi grading maligiianc^ 

Manj doctois Msiting the Majo CJunc m the last few months ha^e seen 
IheneM method and hn\e been \cn uithusnstic about it Ihe qualities which 
seeming]} ha’ic made the stiongist appeal aic its simplicitj luexpensiveness, 
ripidit}, and dependability 

Tested hy Oth^ts — Under m\ direction a numbti of phjsiciaus have 
tested the technic, and on favorable tissue no one has filled Most of the 
doctors made good sections at the first or second attempt 
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done Foi tlie material put at m\ disposal, foi the inteiest taken in my work 
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thanks 
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ness for man^ oppoitunifies of exiinining intops\ mateiial 

SUaiMABT 

The metliod of tissue examination dcsctihed m tins papei is apparent!} 
new, eas}, inexpensni and dependable It is applicable to fiesh unfixed 
tissue and it permits the microscopic 6tud\ of cells that aic seemingl} still 
alive The technic foi fresh tissue cm be applied also to formalin fixed tis 
sue Artefacts arc few Tlie method is so rapid that reliable microscopic 
diagnoses of tissue can often be gnen b% an experienced pathologist in less 
than sixty seconds While it is probabK especiall} useful m the diagnosis of 
malignancy, it is not limited to this It should be of laliie in stud}jng and 
teaching c}toIog\ histologj, and pathology It seems almost ideal for use 
m the doctor’s office, in the operating looni, in hospital hbontones, and in 
an eniergencv, m the patient’s home 
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DISCUSSION 

Dr IT in Carpenter VaeCarIp — I think I knon perhaps as much about this method as 

injone except Dr Terry, and the best yyaj to learn it is to go and see his demonstration 

I liaye seen it almost daily for the last eight months and would be pcrfectlj ynllmg to take 

a bottle of his stain, a couple of pins and a razor, and make almost any diagnosis that I 

yyould make bj anj other method I do not need the microtome The microtome has the 
ady antage, hoyrever, of making a section which yvill keep a yyhole daj if you want to studj 
it oyer a long period So far as actual recognition of the things which are diagnostic I 
would as soon have Dr Terry’s preparation as any made nitli a freezing microtome I 
would adyise jou to look into his method, for if you are interested in tissue jou cannot 
afford to miss the opportunity Dr Terrj is the first Professor of Pathologj yvho has seen 
fit to spend time enough to nnestigate our fresh tissue methods and diagnosis You cannot 
expect anyone to learn tissue work m a few months, and it is going to take brains to see 
ind interpret tlie findings for practical purposes Dr Teriy’s method is of yerj great value 
not only to the practic il tissue diagnostician but to teachers of pathology and histologic 
anatomy 

I knoyy that in our clinic no cliiiici in has a better diagnostic efficiency by clinical signs 
ind symptoins than 70 per cent There is probably not a gross pathologist who can diagose 
eyei’jthmg as it comes, in oyer SO per cent of cases In my own experience m a studj of 
42,000 specimens, gross diagnostic efficiency is not over 80 per cent It must be remembered 
that no man can become a gieat gross diagnostician until he is a microscopic diagnostician 
In all cases the pathologist should have access to the patient, as well as all clinical data and 
suigical findings 

Di Ha) old G Palmer — I liaye been treineiidouslj interested in the matter of frozen 
sections foi quite i number of years, as a matter of fact I did the first frozen section that 
was eyer done in Rhode Island some tyventj eight years ago Prom yyhat I haye learned 
tonight I feel that I am just m the kindergarten grade I haye been impressed with yvhat 
Di Terry has shoyvn todaj and what he has said and with tlie remarks that Di MaeCart) 
his made tonight This method of methylene blue staimng with tlie fresh tissue brings out 
tremendous possibilities, it seems to me, but we must consider the fact that we haye an 
entirely diffeieut angle from which we aie looking at the picture All of our patholog) and 
histology has been passed on an interpretation of a compound structuie, considering the 
morphologj of cells and structures as they are arranged As I understand from my talk with 
Dr Terry today, with this method the interpretation is based on the studj of only the nucleus 
and nucleoli of the stained cells I said to Dr Terry that I yvas interested, I should be 
glad to follow this through I would also make my frozen sections and compare tliem side 
by side and studv the different cells I feel that it as a very dangerous procedure to go 
home and saj this is easy , we can do tins Y’ou cannot go ahead and interpret soundlj 
without having a great deal of experience I feel that tissues should be submitted to men of 
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Br Tcrrj ’b tspcncnco nnd be checked up on ^our findings Another point v.hjch is of vori 
vital importance to my mind is this matter of the technicians norkmg on frozen sections nnd 
technicians’ interpretation XTnder no circurostanccs should tcchiucmns interpret on a tissue or 
any other laboratorj procedure 

Their 30b is to prepare material for the pathologist to studi and vhea such preparation 
H completed the fcchmciana obligation and rcsponsibiiih terminate immediatch 

Dr Terry’s rapid method for fresh and lived tissues is a distinct addition to our 
laboratory technic The frozen section ivith Iicmatoxjhn and cosin staining ttiH continue to 
be a valuable procedure and under no circumstances should it be tbrovn into the discard 

Dr Philip Stllloiril — ITaj I diseuss tins prcscntatiou from a practical vio'v? In 
the maze of details of teehme of the muroscopic examination one is apt to forget the value 
of gross appearances In obsemng the trees nro lose sight of the forest In most ciscs nhorc 
an immediate diagnosis is nece‘<sary during an operition the trained pathologist is able to 
render correct opinion based on the naked eje picture The hospital laboratory director 
should school luB sense of sight and palpation so as to be able to recognize malignance on 
inspection I am greatly inclined to maintain the thesis that given adequate experience 
and schooling all tumors can be diagnosed bv the naked e^c This is cspeciall) truo in 
neoplasms of the breast Unfortimatelv not all of us liave the opportunities to see a largo 
number of eases or the faculty of profiting bi the observation It is hoircvcr, an ideal 
that vre should endeavor to attain So «ith all due appreci ition of the value of improxed 
technical methods m extemporaneous frozen sections permit me to make a plea for greater 
attention to gross details 
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INTrODUCTION 

I N ANI diikCUbSioit of accuiacj it would luo’st appiopuatt to begin b> 
emphasizing accuracy of statement, because no one wlio reads* scientific 
literature can help being confused bj tlie looseness and ambiguit) generilij 
associated with expressions conceinmg precision and 'iccuracx buck state 
raents as **The measurement is good to 1 per tent Tlie expeiimental er 

ror in no case can exceed 5 per cent/ * flic method is icliabh to VI 
cent/^ etc, seem to manj authors aatisfactoij descriptions of accuiac} 
When one faces the facts ho^rc^c^, such cxpiessions arc sten to be meaning 
less, and one wonders if the authois arc alwn'vs iwarc of this Perhaps tlic 
labor mvol\ed in obtaining sufficient data to determine the precision of a 
particular method let alone a significant estimate of its accuracy is m part 
responsible for this situation 

This papei will be restiicted to an effort to define in a prictical wax 
the significance of the tcims precision and acciuacj as thej max be applied 
to clinical pathologic methods 

EniOBS AND REPRODUCrOILITl 

An expeiimenta! method maj be ■verj precise but quite inaccurate Prt 
cision IS exident from the data accuracy is alwaxs in doubt There is a 
whole hierarch} of errors, each including those of lower order and aecuncx 

Laboraton of the Prudential Insurance Compnm Newark N J 
tRtftil before the Sixth Xunuil Convention of the VmerJenn Sx'Ict> of CMnJcil P th lo 
Cists Washington B C Mnj 1" 14 and 1C 1C*’7 
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IS the net lesult of them all For example, a hemacytometer maj’^ have mac 
curately ruled lines, which ivould give counts systematically high as long as 
it IS used, but its cement might loosen after some months, thereafter reduc- 
ing the counts systematically, and these tuo systematic eirois might exactly 
compensate foi a time to give eoriect lesults The precision of the counting 
chambci, if investigated bj lepeatmg counts, would not change, because each 
count v ould be high by the same amount befoie the cement loosened, and 
Ion by a fixed amount theieaftei To reieal such inaccuiacies, different 
chanibeis should be compaied uitli each otliei on the same sample of blood, 
01 bettei, the actual dimensions of the ehambei should be measured The 
piecision of the blood count, on the other hand, might depend almost en- 
tiieb upon the mixing in the pipette, or upon the peifection ot the blood 
sampling 

The fluctuations aiising from personal idios3 nciasies of technic are iisu 
allj" faiily small, and can be laigeh eliminated by lepetition of the measuie- 
nient To attain accuiaej’, howeyei, both accidental and systematic eirois 
must be i educed Accuiacy implies that a method be leproducible in its 
entirety and give absolute results, the same in everi hospital laboiatoij" 
thioughont the countiy from one decade to the next, so that expeiience can 
accumulate on a fixed basis in sufficient volume to make scientific progiess 
possible The leagents, the instruments, and the ciiteiion of ineasui emeut 
must all be leproducible from specification, oi else continuitj must be main- 
tained by means of peimanent standaids These lequiiements aie, of course, 
to be inteipieted leasonably, and an mstiument need not be ten times as 
piecise as the noimal fluctuations in the samples measuied In pioneei work 
lelative lesults often suffice, but foi clinical inteipietation methods should be 
standaidized just as aie the units of mass, length, and time 

When a paiticulai method happens to be the oiilj^ one available, differ- 
ences in the lesults are apt to be asciibed entiiely to variations in the sam- 
ples, and a spuiious speciflcitj is often in this va.y attiibuted to the plienoiii- 
ena undei study Onlj^ those vaiiations are significant nhich aie not eirois 
of measiii eniont How aie we to distinguish such eriois from leal phenoin 
ena? As a matter of fact, we can ne\ei be ceitain that a gnen variation is 
not an erioi, but collect statistical methods ivill help us to estimate the 
chances in fay or of one inteipietation as compaied ymtli anothei 

AVERAGE VALUES THE MEDIAN 

JIany eiiors arise fiom causes which aie quite appaient The complex 
iiiteiplay of kuoyvn factois account for some, yvhile the souices of othei er- 
rois may" be yvholly nnknoyvn Whatever the oiigin of the variations ob 
seived in a quantity yvliich theoietically" should be constant, they" aie usuallj 
lumped togethei and asciibed to accidental causes or to “chance ’’ Chance 
yaiiations cannot be piedicted indiyndually In sufficiently large numbers, 
hoyvevei, they are supposed to distribute themselves in a fixed manner on 
Cither side of the “tiue” value yvhicli they are assumed to repiesent Upon 
the stabilitj of such distributions of eiiois depends the actuality" of what 
lias been called the “tine” yalue This is a mean oi aveiage value the 
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choice of ^\hicli is a matter of coii\ention Indeed, the choice ot cbaiactei 
ibtic to be obsei\ed is quite aibitrai\, a fact generallj overlooked in statis 
tical literature 

It IS customni} to use the arithmetic mean obtained by adding ail the 
obseivations togetliei and dividing bj tlieir iiumbei This simple average is 
regarded bj some as thcoreticallj the most fundamental, but might better be 
regarded as a simple approvimation to the median oi middle value The 
median is defined as a value of such magnitude that it stands betvieen the 
half of the obseivatioiis v\hich aie less, and the half which are gieatci The 
median was considered the “most advantageous” value b> Laplace because 
it reiideied the sum of the deviations (tal cu without regard to sign) a 
minimum The arithmetic mean renders the sum of the squares of tlie devia 
tions (from it) a minimum Both are aibitiarj The most impoitant advan 
tage of the median is that if the only avetage ‘iiluch docs not change with 
change of vanahlc 

In analvrmg data it is often found that some function of the vaiiablc 
v\hich was oiiginallj observed is related to other quantities more siinplv 
than IS the original vanable For example the sqnaie or logaiithm might 
give a straight line when plotted against some other variable But the 
«!quaie of the antlimetic mean is not the aiithraetic mean of the squares of 
the obseivations and the logarithm of the aiithmetic mean is alwavs larger 
than the arithmetic moan of the logarithms Even the mode, or most fre 
quent value, suffers from the same difficultv The logarithm (or anv other 
function) of the median, however is the median of the logarithms (01 anv 
other fimction) This is because the median is defined bj frequencies alone 
the magnitude of the variation havnng no other influence than to place it in 
one of two classes, above or below the median For the purposes of inter 
pretation, therefore the median is the best average 

In practice the median is simply and quicldv determined A ^^lance at 
the figures shows about wheic thev tend to clustei The values falling in 
this neighboihood arc airanged in ordei of magnitude those falling above 
and below are simplv counted Thus if there are twentv values in all snv 
SIX below those in order and nine above the median falls between the fourth 
aud the fifth values airanged in order Usuallv both the fouith and the fifth 
Will be equal but if thev differ some convention must be used to define the 
median In most cases a value half wav between the middle pair of values 
gives a good median when the number of obseivations is even ’When the 
numbei is odd there is but one middle value Some statisticians use a 
“smoothed median” to decrease the fluctuations due to smallness of sam 
pies One can thorefoie take the aiithmetic mean of three or foiii middle 
values and thus avoid the overemphasis of the ordinarv arithmetic mean on 
extreme values and jet retain its smoothness even with small samples 

The essential characteiistic of an average is its stabilitv which mnl es it 
more useful than anv individual observation, because it represents all the 
data and is not dominated bj a few Now in anv case where data varv 
widelv, a few verv large values representing perhaps less than 1 per cent 
of the results, mav halve 01 double the value of the arithmetic mean but 
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then effect upon the median is slight This lenders the aiithm( tic mean 
piactically valueless in distiihutions of vide variahdit} ^ 

Eveiyone has experienced difficulty iii deciding uhat to do vith an ex- 
tieme when only a few ohsei nations are available If it is included, the 
aiithmetic mean is piobably biased ton aid it, and let it seems aibitiary to 
diseaid the obseivation entirely The smoothed median aioids anj such bias 
because the middle values aie the onlj’’ magnitudes iniohed and the ex- 
treme laiiations merely locate the middle values It is unlikely that the 
extreme laiiations should have as much u eight as the middle I'alues, vheieas 
the aiithmetic mean gives them the most u eight The smoothed median is, 
theiefore, the most ajuiropiiate aieiage foi small samples 


THE ATORAGE DElUATION AS A MEA.SURE 01 VARIATION 


The simplest measuie of the amount of vaiiation among the observed 
■values IS the sum of the deviations from the median (taken ivitliout legard 
to sign) divided by their number This is iisuallj' called the aveiagc clevia- 
hon, and abbieiiated ad Some statisticians call it the mean eiioi, but oth- 
ers use this expression foi the square loot of the aiithmetic mean of the 
delations squared, ivhicli is generally called the standard deiiation (o-) 
Squaring the denations is a mathematical device for eliminating the nega- 
t ve sign Moreover, the arithmetic mean of the observations is the aierage 
■VI Inch lenders the standard deviation (from it) a minimum, uist as the aver- 
age deviation taken from the median is a minimum 

For mathematical statistics tlie arithmetic mean and standard deviation 
are more convenient than the median and the average deviation, but in prac- 
tice the latter are much easier to compute Logicalli, the ad^vantages are 
also with the average deviation, for the standard de^viation gives altogether 
too much -weight to extreme de-viations, 11111011 aie often mistakes of the 
obseivei, and -without significance With small samples, the difference be- 
t-vieen the values of the average and standard delations is of no importance 
(except to emphasize the insufficienci of the data) so that it is pedantic to 
perform the extra noik of squaiing the deviations To shoitcn the laboi, 
the ad should not be computed from the exact -value of the median, but 
from the neaiest round nnmbei It is useless to retain more than two fig- 
ures in de-vnations, and one figure is often snfficient 

It IS possible to compute the a d eierv time an aieiage is taken, but, 
of course, it iiould be a naste of time Xeiei tireless, it is impossible to 
interpret data corieetlj’^ -without an approximate knowledge of the ad, for 
nithout it errors cannot be distinguished fiom the phenomena of interest 
Therefore, it should be the first duty of the interpreter of data to learn the 
a d ’s of the aA'erages used 

The ad of a single obsei-vation fioin the mean is meiely a measure of 
the precision of the particular observations included If these constitute a 
sufficient sample of the universe imder discussion, the ad fiom the mean is 
also a measuie of the acciuacv of the data Unfoi tunatelv there is no royal 
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iThl"! nnint is discussed in more detail in s<>ction 1 of a papei bi P AVells and 
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rond to acciirac\ Tlit best \\t can do j& to tn to find the possible causes 
of 'vanation, and to test the possibilities c\pcumLnt'iIl\ Now, evei*} such 
test means a senes of obsemtions from which an ad can be computed 
wliieb IS tlie propei measure of tlic jnecision imlicitcd bs the test Tiie s>s 
tematic eirois jie shoAMi b'\ compsiison of the aiengcs chaiacteming the 
conditions in diffoiciit tests nith the same standard Uhen all sonrets of 
erior ha^e been elimninted as far as possible and tlie technic of the method 
decided upon, ihc final accntffcij of Oif' method can he by ihc eve) 

age dtviafioH of a single obsavabon fioni the mean of a soics ninch i7icludcs 
all ihc vn)iafi07i\ uiih the some ftequcncij as met in piactice 

This definition of accui ici assumes a complete Inonledgt of all tlie 
technical details nnohed in piactice but onh the nidest aauations netd 
challenge attention because each deiiation is the net rtsult of all the nndom 
toices at pla\ ■\\hich tend to neiitinlize each other Indeed it is dnaas 
found expeiimentalh tint laige dt nations octin much less frequenth than 
small ones also that tlie not age d< nation m one scries of obsenations is 
about the same as the a d in a second set undei simdai conditions It is 
this stabilita of the aieiage dexiation uhich males it useful in foricnsting 
the fnfme 

CHANCE V4RUTIOV 

Suppose tno samples sliow a difttrence Is the difterence leal or due to 
t:£perjmental eiiort Such a question poses the iundamenfal pioblem of ac 
cinacs sihicli 2 s tJic dcteimination of the chance of its bung one or the 
othei The chance is to he (spiessed in terms of the aMiage dciiation of a 
single obseraatiau fioni the mean of a seiies in uliicli c\cn tactoi except the 
sample Ins been allowed to laij at laiidom If tins stins noie extensile 
enough, a smooth fiequenti ciim< of the de\iatious could be dinnn with 
Ihe magnitude of tlie deimtion as abtissa ami the rehtne numbei of de\n 
tions of that maf,nitiidt as oidinaU This cune uould rise capidh to a 
maximum at reio donation then tall again moie oi less lapidh On the 
other hand, if the (Uantions ’sserc plotted one after anothei in the order ob 
sorted the} 'uoidd s)ion no regulanti but nould simph fluctuate abo\c and 
belou the zero line as do niniune,s in games of chance e cannot piedict 
the next deMUtion ho^^c^el exttnsi\e oui expun nee and so nc saa it 
occius b\ cinnee But tin slmpc of tlit frequenc\ curie can be predicted 
luth cousidciable accuraci foi if another laigc nnmbei of obser\ations be 
made and a liequciicv cuiie diann it mil be of piacticalh the same shapi 
as tlie fust It IS the i epi odiicibiliti of the frequenu cump of the dcua 
tioiis and the ruulom oidei of fiieii occuriencc that arc chnincfei isfic of 
chance aanations 

Experience slions tliat more tliaii one half of the deuotions aie less, and 
less than one half me nsualls greatci than the average deuation There is 
therefore someuhat less than one chance in fno tJiat the next doaiation mil 
exceed the ad in magnitude Fiiither theie is usual!} a tendenoi for the 
errors to gioup thoiuseUes s\ miiictricalla so that the chances of negntiic 
and positi\e dcMations of equal magnitude are equal luo simple lUoatise 
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exponential functions have been found to lepiesent approximate! j the fie- 
quenej distributions in many cases One is appiopriate to the aiithmetic 
mean and standaid deviation, while the other is appiopiiate to the median 
and the aAmiage deviation The laiv of the standaid deviation involves 
squares in the exponent, the laiv of the average deiiation iiwolves only the 
fiist poAvei Tchebjcheff has deduced a ciiterion which states that a devia- 
tion greater than (T) times the standaid deviation (o-) occuis less than once 
in (T-) times While this makes no assumption as to the foim of the fie- 
quencj" curve, unfortunateh" wide de\ rations usually occui very much less 
frequently than this upper limit The chances indicated bj these three cii 
teiia aie shoun in Table I TheA' emphasize caution in asserting that a phe- 
nomenon IS leal Aiithout kiiouiiig the actual frequencA curve 
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If all souiees of eiioi aie piopeilj lepicsented in the aieiage deviation, 
Tchebycheft ’s ciiteiion is too couser AmtiA e, vhile the normal laAV probably 
errs in the opposite duection Aceoidmg to this laii the standaid deviation 
IS 125 times the average deiiation, Ailiile tlie laiv of the average deviation 
giA es the factoi 1 41 

It IS customaij" to state the “piobable eiroi ” (p e ), oi median erioi, 
AAithout legaid to sign instead of the ad oi cr, after an average, to indicate 
its precision The median error has the same advantages among errors as 
the median has among aACiages The probable error of a single observation 
IS divided bA the square root of the number of obseiAations to obtain the 
probable error of the average If the normal laAv holds, the probable error 
of a single obseiAation (p e ) is given by p e = 0 845 a d = 0 6745(r, while 
the laAv of the average deviation gives pe = 0 693 ad = 0 49<j One-half 
the deAuations exceed the piobable error in absolute magnitude In view of 
the imcertaintj, hoAvever, regarding the actual distribution of the dcAuations, 
there is little point in using the probable error The aA^eiage dcAuation of a 
single observation, nitli a statement of the number of observations averaged, 
IS sufScient 





ACCURAC\ and PREU^^ION in CblNICM P^TnOLOr\ 


571 


The ti lie piobible eiior of the a\eiagc, tint is, the median deviation, of 
a senes of aNerages upon the same sample is seldom as small ns the probable 
eiror of a single obseriation divided b^ the sijunie loot of the mimbei of 
obsonations, because of s^btem'lfIC enois lliere is no doubt, ho^ve-ver, that 
tile precision of the a\ernoe ineieases uith the numbei of observations in 
eluded, but the returns of the extia labor diminish very lapidh 

Similar]}, the lule that the resultant trroi is the squaie root of the sum 
of the squares of the component tirois often fails quantitatn eh because 
these eirors are not entiieh indepeudout of each othei, as assumed in dem 
mg the rule J'Tei ertheless the conclusion that onlv the mnjoi sources of 
error need he considered is nmpli justified b^ expenenct 

ACCUPACl or THE DUDOSCQ COLOniAIETEP 
To illustrate the abo'\e discussion some data nie presented indicating 
the accuiacs of measuiements witJi the Duboscq eoloiiiueter The photo 
metric field of the instiumcnt used Jnd a dnidin^ Jme ulncb prnctioalh dis 
appealed ^\lien matched, so tint the precision of the coloi compaiison is 
probabi} bettei tlian that of the average Duboscq Table II gnes the le 
^>ults of a eompaiisoii of solutions of cuprammonium sulphate the concentia 
tion m one cup being ah\avs twice that in the othei If tins solution obe^s 
Beer’s lau, the obsened depths should be in flic same ratio as the dilutions 
(reciprocal concentrations) and the data show no svstcmatic departure from 
this dilution law over a C4 fold range in dilution The last comparison is in 
error because tlie solution was too dilute to gne cnongli color To increase 
the coloi density of the blue copper solutions and hunt the spectial range 
a monochromatic red filtei was tiied but the impro\emint was not as much 
as expected 

The average donation of a single obsei^ation is Jess than 1 per cent so 
that the average depth ratios should agiee still bettei with the dilution 
latios The actual errois howe\ci aie moic than 3 per cent Tcheb^cheffs 
criterion would indicate that there is less than one chance in fifteen that 
these departmes aie expeiimental eirois and ^ et tlieic is no reason to sus 

Table II 


Dilution Lu\ ox Dunobcq Colorimeteii (B \\i> I Micro Model) 
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Avengo error (dilution ratio = 2) =rf^0% 

Average error (dilution ratio = 0 5) =-0 7% +1 "% 

\vcrnge error nilliout regard to sign = 3 S% 3 5% 

A d of Binglc ob ervition = 087 0‘'Ve 

UiHl WraU<‘n 1 ixd flltor o\ei ojppl c \Miltc No ftlloi o\or oj pi co 
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Table III 

Concentration Law on B and L Duboscq Colorimeter 
Benedict Picric Acid Scoar Technic 
Known Glucose Concentrations Compared With 1 Mg Standard 


CONCEN 1 
TBATION I 
(MG /C C ) 1 

OBSERVED 

DEPTHS 


DEPTH RATIOS 

PER CENT 

ERROR 


siatiES, 1 

SERIES 2 


SERIES 1 

SERIES 2 

SERIES 1 

SERIES 2 





Standard at 10 

mm depth 



0 2 

55 0 

610 


0 182 

0164 

1 - ^ 

-18 

9 

03 

40 6 

45 0 


0 246 

0 222 1 

-18 

-26 1 

8 

04 1 

20 2 

25 6 


0 383 

0 391 

- 4 

- 2 

—2 


Standard at SO mm depth 


05 

0 75 

1 0 

47 3 
29 0 
20 0 

53 6 

30 4 

20 1 

0 423 

0 690 
1000 

0 373 

0 658 

0 995 

-15 
- 8 

0 

-26 

-12 

0 

11 

4 

0 



Standard at 

70 mm depth 



15 

40 2 

51 7 

174 

1 35 

16 

-10 

26 

2 

33 4 

31 0 

2 09 

2 26 

4 

13 

-9 

2 5 

27 6 

25 6 

2 54 

2 73 

o 

9 

-7 

3 

26 0 

25 2 

2 63 

2 78 

-12 

- 7 

— I 

4 

10 7 

18 6 

3 55 

3 76 

-11 

- 0 

-5 

5 

17 2 

17 0 

4 07 

3 98 

-19 

-20 

1 

6 

13 j 

13 8 

5 18 

5 08 

-14 

-15 

1 

7 

12 2 

12 4 

5 74 

5 64 

-18 

-19 

1 

8 

10 7 

11 0 

6 54 

6 36 

-38 

-21 

3 

10 

04 

97 

7 45 

7 22 

-20 

-28 

O 

20 

5 0 

66 

11 9 

10 6 

^0 

-47 

7 

40 

5 5 

64 

12 7 

10 9 

-08 

-76 

5 

80 

57 

6 0 

12 3 

11 7 

-85 

-85 

0 


Aiitlimetic mean error (cone 

0 3 3 mg) = 

- 4% 

- 7% 

3 


Average error (without regard to sign) = 
A d single observation = 

+ 9% 

0 

+12% 

5% 

8 


pect the accHiaey of the dilutions, for every caie ivas taken to make them 
exact Theie is evidentlj” some tendency to bias in coloi matching nhicli 
makes the lesults less accuiate than is indicated by the repi oducibility of 
consecutive leadings There is no indication that the illumination (fiom a 
Mazda white lamp) was not peifectly balanced, but the fact that the eiiois 
tend to be positiie when the moie coneentiated solution is m the left-hand 
cup, and conversely, shows a slight failuie of the instiuineiit to give latios 
independent of deptli On the •nhole, the data indicate that the average 
eiioi in coinpaiing such solutions in the Duboscq at concentrations above 
0 1 pei cent will be less than 4 per cent 

This piedictiou is tested on the data in Table III, comparing the ambei 
colois developed in glucose solutions of known concentiations by the Bene- 
dict piciic acid technic Two senes of samples aie compaied, to indicate the 
lepioducibilitv of the method The average difteience between the two 
senes in the concentiation range from oue-third to tbiee times the standard 
IS 8 pel cent, uliich is not much less than the aveiage errois, 9 per cent in 
Series 1, and 12 per cent in Series 2 Since both standaid and samples for 
this test were diluted with paiticulai caie fiom a single stock solution, there 
is no reason to suspect the concentrations, so that the inciease in the average 
erior must be due to systematic error This is shown by the algebiaic signs 
of the eiiois themselves The aiitlinietic mean difference between two series 
IS 3 pel cent, which checks wnth the prediction fiom Table II 
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t^ble n 

Effect of Bilotiov After Peaction ok Picric Slcvr Techmc 
1 MO Btasdaro at 20 Mil Depth 

Bvmple or Standaru Dildted to Bpino Depths Between 10 and 30 lit 

COOIPHRED ON B AND L MlCROCOLORlilETER B\ A DIFFERENT OBSERVER FrOJI TaBLE III 


CONCENTRATION 
(MO /CC) 

DEPTH 

RATIO 

ERROR 

PFR CENT 

ERROR 
(TVBLE III) 

0 1 

0 20 

103 


02 

0 3or 

)3 

-14 

0 3 

0S7S 

26 

--2 

04 

0 47 

IS 

- 3 

0 i 

0 >1 

lU 

-20 

OG 

0 60 

10 


0 / 

0 7-) 

4 


07) 

- 

- 

-10 

0 s 

0S4 

) 


0 0 

0<)3 

3 


1 0 

1 02 

_ 

0 

0 



10 

3o 

3 0^ 

-14 


4 0 

3 >U 

-11 

- 8 

4 

37) 

-1/ 


oO 

4 0 

- 0 

-20 

Avervgc cfror (without regiril to fiigu) = 
(Cone 0 3 3) 

\ d single obserT-ition = 

A d (omitting one observation in 46) = 

Median donvtion = 

= 110 0% 

= 1 17( 

= 0 GC'e 

=r 0 67c 


The effect of dilution uith iiatei aftei the reaction to biinff the colors 
luthm close range iihen the standard is kept it a depth of 20 mm , is shoiin 
m Table IV This sciies of concmtr'itions of a glucose solution uas made 
just as in the espenments of Table HI, but uss compared on the micro 
Bnboseti of Table II The colot matches tn these studies utre made bj three 
obseneis those in Table IV bj Dr Kose in Table IJI bj Or Sehattner, and 
I made those in Table II The cnois aic nogatne for concenti itiont. greater 
than the standard in both fables HI ami IV When the sample is more 
dilute than the standard, the errois iie negative m Tabic III but positice in 
Table IV If the systematic eiror^ are asciibcd to the samples the only dif 
fereiice in the technic is in the process of dilution after the reaction Such 
compfications, due to changes in the samples measuied illustrate the impor 
tance of standards m studiing the accuracy of a method At the bottom of 
Table IV is a tipical example of the tenclenci of the aienge deiiation to 
overemphasize extreme eriors A single observation Ins vitiated the ad 
Omitting this one leduces the ad bv about one half to 0 G per cent This 
IS evidenth the better value, tot it agrees exactly vuth the median deviation 
But while both instruments give color comparisons quite up to the best 
standards of photometiv lu precision (ad per cent) colorimetric meth 
ods as a whole may give aveiage eirors ten times as gieat "Within the usual 
range of concentrations one third to three times that of the standard the 
average error of the Benedict pierie acid technic for sugar is not nuicli bet 
ter than 10 per cent of the concentration 

It IS evident from these examples that the accuraev of a method should 
be expressed m terms of averages The tendency to mention the range or 
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extieiuc eiioi cliffeience is to be deploied The lange is the most umcliable 
measme possible and seldom has any impoitant significance In piactice, 
extieme lesults aie eliminated by lepeatmg the test ■nliich leads to the avei- 
age deviation as a measme of pieeision Eange depends npon the number of 
obsel^atlons As these inciease, the more chance theie is not onty of a 
ividei range, but also of a fieak lesult of no importance, uliich spoils the 
lange It is theiefoie not the lange but the aveiage deviation which repeti- 
tion stabilizes 


SUMMARY 

Collect statistical methods help us to estimate the chance that a Aaria- 
tion IS real and not expeiimental enoi, and the only variations Avliich can be 
considered significant are those Aiiiich aie not eiiors of measurement 

Preference is given the mcchan because it is the only aveiage vliich does 
not change vith change of Amiiable 

With small samples the arithmetic mean of three oi foui middle Amlues 
gives a smoothed median 

When all possible sources of erroi ha\e been eliminated, the final accu- 
racy can be expressed bv the aveiage of a sample tvpical of all the errors 
of the method 

The aAerage eiioi, not the lange of the erroi s in any sample, gives the 
best expression foi accuiaey 

Data obtained with the Duboscq colorimetei aie given to illustrate 
above 

DISCUSSION 

Di Herman Shaiht — Tins rmttei Ins nhnys Appeared to me to be icri imporfanf 
I noiider vliv doctors do not take the trouble to do it Dr Wells pointed out to us the 
different forms of deteimiuiiig the reliabilitr of tint aieragc, the probable errors, standard 
deviations, and square deintions We also should consider, before no make any manipula 
tions, eaaetly how nnni values we have secured I ln\e alwais felt tint in using the senes 
of observations, probabh the most reliable figures for this purpose nould be an average of the 
middle three This should be most significant In biologic phenomena the number of obsona 
tions made are usualh lerv small compared to the amount tint nould be necessarj for a 
larger figure 

Dr TTells (closing) — The smoothed median is important, as Dr Slnrlit suggests, and it 
IS popular among economic statisticians Averaging the three or four middle figures gives 
the advantages of the median for a small number of obsenations I might also point out 
that It is often an advantage to express differences in terms of percentage, vhich is more 
significant than are the differences themselves In making tabulations I notice that there 
seems to bo a tendency to compare each series of figures and to saj that the \ariations are 
about the same, when the smiple calculation of the average deviation would make the com 
parison quantitative 



SYSTEMATIC SEAKGU FOR PAaHOGENIC INTESTINAL ORGANIS'\rS 
IN DISCHARGES OF HEALTHY AND SICK INDIVIDUALS* 


Bi Le\ms h Bibii Captvin, Medic il Coi pfe, United States Apmi 


T he occuircucc of mobile colomts wliich progress tluoUoh liquid media at 
a uniform and cliaiacteiistic xatc of hpced has been reported in a preMous 
paper* Tlie characteristic late of piogitsMon, taken in conjunction nith the 
reaction of the gnen oiganism toward Iictose fiunishes a eiiteiion for rccog 
nizing identity With this object m mcu a semifluid sugai** medn has been 
devised for diffeientiatmg picked colonics of intestinal oigamsms This pa 
per IS a rcpoit of further cipenonccs uitli this semifluid motilitj ' media 
which was used foi subcultuic of 2521 additioinl colonies, picked from 795 
Endo plates inoculated with fcccs of 505 nonnal and abnoimal individuals 
During this trjout of the raotilitv media, an attempt was made to bring 
about “enrichment’* oi overgrowth of the pathogenic organisms at the ex 
pense of other organisms This attempt was a failure It was found, how 
ever, that a 25 per cent solution of gljeerin in bioth would protect patho 
genic organisms against overgrowth bv othcis 

A contrivance was devised foi this pmposc of facilitating the growth of 
manj discrete colonies on plates This in turn led to a hand} method of 
performing the agglutination test And so this paper is s report on a method 
of differentiating the intestinal oigamsms svsttimticallj and with a minimum 
expenditure of time 

The specimens examined w(ie pnncipall} feces and uune submitted b} 
cooks, ward attendants, and othei soldieis funetionmg as foodhandleis in the 
army Specimens from some hospital patients were also submitted to test 
As was to be expected colon and other bionzing oigamsms tended to 
overgrow the tvphoid oiganisin In the attempt to favor the growth of tlie 
latter, various proportions of bnUmnt giceu vieie added to broth and to bile 
media A concentration of brilliant gicen was found v\liich would enable tlie 
tvphoid organism to overgiow the colon organism but no mixture of brilliant 
green was ever found which could favor the giowth of tvphoid pnintvphoid 
and dysenterv organisms at the expense of nonpathogenic bacteria In like 
manner citrated caffeine was filed in agar plates This reagent inhibited all 
organisms except paratvphoid ’ and flurcforc was of little value The 
attempt to find a selective media was then given up 

Instead another plan was tiied according to which leliance was placed 
on a growth restraining reagent, namelv glycerin It was found that mixed 
cultures emulsified in 25 per cent of ghcerin retained then original relative 
proportions for several davs Bv gi owing and picking a greater number of 
colonies pathogenic organisms could be detected with a fair dtgree of facilifv 


R**cphed for publication April 20 30**7 
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The spiay method of moeiilatnig plates can be made to yield imdei opti- 
mum conditions about 1000 colonies pei plate of 95 mm diameter, m prac- 
tice, one-fourth as many is the average A pipette vas devised (Fig 1) 
ivhich was simple, effective, and easily cleansed This pipette juelds a satis 
factor} cloud of flue misty spiay Fecal emulsions weie filteied thiougli 
papei before spraying in oidei to seeuie a fine dispersion of bacteiia and thus 
promote the foimation of puie rather than mixed colonies Prom time to 
time plates were spiayed with puie oi mixed stock oiganisms in oidei to test 
the technic To prevent danger, the spraying was done in a large metal can 
in which was kept a la} er of 5 pei cent cresol solution A fenestrated tin 
shield Avas placed on the plate at the time of spraying, to prevent contamina 
tion of the edges of the plate Upon Endo plates inoculated with fecal emul- 



Fig- 1 — Gross appearance of oiganisms grown for nine hours in semifluid ‘motll^> 
medium All organisms are proceeding toward the left except those in the two lowest tubes 
Top tube contains sterile medium Tube next to the top Eberthella typhi shows one mobile 
colonj All remaining cultures are gas formers Two mobile colonies proceeding * tandem- 
fashion ' arc seen In each of the following tubes Nos 4 5 7 11 16 17 18 19 20 and 
(Photo by Signal Corps U S Armj ) 

srons by the spray method, the aieiage number of discrete prekable colonies 
obtained vas about 225 per plate Tbe bronzed colonies outnumbered the 
nonbionzed m the ratio of about five to one Levme's phosphate Endo eon 
taming no meat extract was used This media is quite delicate, and gives 
picturesque results, especially ivlien it is twenty-four hours old at the time of 
inoculation Hams’® formula was found highly satisfactory in making the 
media 

After tu euty-four houi s, colonies were picked to semifluid motility media 
containing lactose and saccharose Tins media uhen contained in slender 
tubes as pictuied in accompanying illustiations (Pigs 2 and 3) rei^eals 
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Table I 

Speed or Proorebsion, Fefmektino Power aijd Aoolutj ubility or Intestinal 
ORQAinSMS 



OAS 

KO GAS 

TESTED roa AaaLUTlKA.TlO\ 
AQOLtJTIS \BIL1TY POSITIVE 

Progression 

Less than 1 inch 

2-j 

310 

Pecords uieomnlete 

N'one 

“ 1 to 4 inches 

801 

f)0 

69 

20 

“ more than 4 inches 

loss 

2S 

2S 

2 

TOT-tL 

(101 colonies failed to grow) 

2114 

407 


no 


motihtj, speed of progiession and capicits to fonu gas fiom the eontimed 
sugars It nns found that of 2521 colonns pid cd, inchidmg typhoid colonies, 
97 were motile and failed to produce gis thus suggesting the t\phoid and 
paratyphoid organisms Tliese suspicious organisms yyeie all tried for igglu 



FIr 2 — Stock oreanlsms prOTvn In motUlt> mella for nine hours and proceednp from 
ylght to left Beginning at the top Tubes 1 to 4 contain EbertheJJa tjphl Tubes ^ to H» 
Salmonella, paratjphl Tubes 11 to 30 salmonella SchottmueJlcrl Tubes 17 to — a gas 
former probablj Rscheilchla coll \U elt\cn remaining tubes b low contain nonmotlle or 
ganisms Fberthella paradj senterlae or sped s of stapnjlocoecu All att Inoculat^ to a 
depth of one Inch In the tube Nonmotlle organisms im\e not progressed Each tube con 
talnJng motile organisms shows a haz> band at tho most ail\an d (farthtst left) portion of 
RTOwth (I^oto b) Signal Corps 1. S Armj ) 

tmabilit> bj the method and y\ith the results described below Table I shows 
the classification of the organisms subcultured w ith special reference to their 
motility, their capacitj to form gas m the medn emplo} ed, and their agglu 
tmabiht\ The motilit> media indicated whether a gi\en colon) should be 
tried against immune serum of the nonmotile group (dysentery) or against 
that of the motile group (typhoid and paiify phoid) Table I shoy\s tint 
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about 15 pel cent of all colonies gionui m motility media lequired tests for 
agglutiuability, but the bulk of these weie nonmotile and, hence, lequired to 
be tiled only against the aiitidj'senteiy immune seia 

This 1 datively high numbei of subcultuies lequmng agglutination led to 
a method of agglutination by inoculating the oiganism into a broth contam- 
ing a small proportion of homologous oi polyc alent immune serum 

Numeious authois haie lepoited giowth of bacteiia in homologous im- 
mune sera Stiykei^ eniimeiates a dozen authors who have observed the 
behavior of various organisms piincipalty those of the intestinal group under 
such conditions, and some obseiieis report a loss of agglutiuability by typhoid 
bacilli so grown Stiykei grew piieiimoeocei in broth containing homologous 
immune serum, and found that prompt agglutination occurred when pneumo- 
cocci were subcultuied in immune seium foi tlie first time 

The following experiments served as a basis for the agglutination tech- 
nic described below 

It was found that tjqihoid organisms moeiilated into plain broth con 
taming 0 3 per cent antitjqihoid immune serum (of a titei of 1-3200) would 
grow in agglutinated form, shoving as fine white granules suspended in prac- 
tically clear broth Inoculated into one end of a glass tube % inch by 36 

I (' J 3 ^ 



Scale t 

"Fis 3 — Sprajing pipette consisting of rubber bulb large outer tube and small Inner 
tube Inner tube ends at point "where it touches outer tube Large tube extends on to the 
end Fluid le\el indicates angle in ^hich pipette is held during use Abo\e spiral wire for 
introducing immune serum into bioth tubes 


inches filled with the immune serum broth, the typhoid organisms contmued 
to progress for several mouths at the rate of about one inch a week They 
were grown in the horizontal positron at room temperature The agglutmated 
masses could not be broken up bj agitating the tube If a similar tube were 
fiUed throughout one-half its extent with plain broth and throughout the 
remaining half with the immune serum broth as described, the organisms in- 
troduced would progress several inches a daj (more rapidly than in motilitv 
media) while traversing the plain broth, but vhen encounter mg the immune 
serum would form the vliite granules mentioned above and would slow down 
their pace The gross appearance of the oigamsms underwent a regular and 
definite change at or near the point where they first encountered the immune 
broth In the plain broth they left behind them a narrow streak As they 
encountered the immune broth they formed a broader granular streak The 
granulations constituting a positive agglutination test can be seen at the end 
of twenty-four hours m favorable instances, but they are larger and more 
strikmg after forty-eight hours One strain of typhoid organisms was encoun- 
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tcied whicli did not agglutinate satisfactorily by tins technic, namely, the 
“Haulm's” strain Once formed, tbe agglutinated masses persisted for a 
year and then gradually disintegrated Cultuics in broth uithout immune 
scrum remained una^glutimted foi two years 

It was found possible to ini\ the sera corresponding to the three oiginisms 
constituting the t\plioid, paiatyphoul gioup without losing gioup specificity 
The method of agglutination adopted for routine use was is follows The 
mixed “TAB” scrum (consisting of antitiphoid, antipiui A, and antipaia B 
sera) was 1 cpt on ice and just before use was added to the broth contained in 
slender tubes loi tiansfezring and mixing the droplet of seium, a nichiome 
wire was wound into thiee spiral turns at the tip, since by actual tiial this 
yielded a droplet of serum which was cffcctnc iii the tubes used (Fig 1 ) It 
was found difficult to get a satisfaetoiy tcchuic for tubing the immune serum 
broth until the nichromc spiral was imentod Iiunlly the tubes were inocu 
lated with the organism to be tested These tubes were about inch ba 10 
inches in size The serum was intioduced and mixed by the nichrome spiral 
to a depth of four inches The inoculum w as thrust m to a depth of six inches 
The tubes were theu incubated at 37 C foi twenty foiu hours ICnowm 
Uphold or paratyphoid organisms ga\e Upical agglutination ns desciibed 
aboae One per cent xalose was added to the bioth used in these agglutination 
tubes In positi\e cases paratyphoid ‘B” organisms pioduced gas while 
the Uphold and pant^phoid “A ' oiganisms foimcd no gas It was home 
in mmd that the differentiation of tlm pathogenic organisms one from another 
IS relatnely simple, while the first scpaintion of the pathogenic from the non 
pathogenic organisms is difficult It was found that the agglutination method 
was rapid, it enabled us to test each suspicious colons against nil tJirec of 
the motile pathogenic organisms simultinooush The possibility of infection 
from the liMng organisms was reduced to a minimum and the tube was of 
■\alue because it could be prcser\ed is i record and compared with the oth 
ers Apparently, organisms which grow in clumps stand out more clearh 
than organisms winch form clumps aftci hai uig come into existence in dis 
persed form It is to be noted that when immune seium is added to one 
end of a slender tube which is then luocnlated as described the organism 
comes in contact with lutualh lU possible dilutions of serum 

A mixed dysentery seium was satisfaetoiy against all but the Shiga or 
gauism These tests however, avere not earned on as consistently as in tlic 
case of the typhoid paratyphoid group and a high titer antidi sentery scrum 
of Shiga type could not be obtained 

Practically no bacillus earners were found One coloin was found which 
ga\e the ordinary tests characteristic of the paratyphoid A organism, but 
repeated examinations failed to reveal any furthei colonies of this organism 
Likewise, one colony gaie the ordinary tests characteristic of tbe paratyphoid 
"B” organism, but it could not be found again No typhoid oignnisms were 
lound except m tw o cases of almost typical ty phoid fever Tliese two cases 
furnished 15 plates bearing 9000 colonies of which 844 were regarded as 
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suspicious Of the suspicious colonies, 132 weie subcultuied in motility tubes 
and 53 appeared suspicious Of the 53 tested for agglutinability, 20 were 
positively agglutinated 

For encouiagmg the study, thanks aie due Col E R Schiemei, MC, 
Commanding Officei, Tiipler General Hospital Poi loutme assistance, ac- 
knowledgments aie due Prnates Fust Class Victor E Del Vecchio and 
Thomas J Oostic, Medical Dei^artment, United States Army 

SUMMARY AND CONCLUSIONS 

1 A seiviceable pipette has been devised and desciibed, which is suitable 
for inoculating plates by spiay method, thus ju elding man}' disci ete colonies 

2 The beha\ior of an oiganism ivhen giown in motility media determines 
whethei it should be tried against agglutinating serum of the motile gioup 
(typhoid and paiatyphoid) oi against that of the nonmotile gioup (dysen- 
tery) , or whethei test for agglutinability may safely be omitted 

3 A safe and hand} method of peifoiming the agglutination test is 
described This test yields white giaiiules which pieserve their form for 
months 

4 No carriers weie found among the 505 soldiers examined A single 
colony of each of the paratyphoids was seen, but these failed of confirmation 
on further, oft repeated examinations 

« 
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SIMPLIFICATION OF THE TECHNIC FOR THE WASSERMANN TEST 


By Leon H Corn-wall, M D , Desiderius Groszberg, SI D , and Blanche C 

Taylor, New York Citi 


A SEMIAUTOMATIC distiibuting appaiatus designed to facilitate the 
opeiation of pipetting was desciibed by Cornwall and Schmitt in 1922' 
Since that time it has been in constant use in the Pathologic Laboratory of 
the New York City Hospital, and as a time savei it has earned foi itself the 
lespect of oui laboiatory staff 

It occurred to one of us (D G ) that fuithei conseivation of time could 
be realized in the peiformance of the ■Wasseimann test by making three pre 
hmmary mixtures of the ingredients and adding moi e than one ingredient at 
a time The question immediatelv arose coiiceinng the desirability of mixing 
antigen and complement and then adding this to blood seium Data were 
aimilable concerning the effect of adding serum to a mixture of complement 
and antigen after the latter had stood for a period of one-half hour Eol- 
mer’s- experiments on this point showed that there was a slight increase m 
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the fixation of comiilciiieiit mJicii thib nietliocl coiupTied Mitii the succes 
sue addition of serum, antigen ami compiement In Koliuei ’& experiment 
with eighteen sjphilitic sera tested in five doses, theie was no diffeience m 
tlie fixation of complement in seven sera In three sera there was verj 
shghtl> more fixation with the method o£ successive addition and in eight 
sera theie was sh^htlj more fixation with the method in wlueli antigen and 
complement was allowed to stand for one half hom befoie the addition of 
serum 

For our puiposes wc did not contemplate allowing the mixture of anti 
gen and complement to stand longer than the time that would be required to 
add it to the blood sera bj means of the distiibutor ’ In view of the fact 
that, bj means of this apparatus, tlic mixtuie eoiild be added to suxtj tubes 
a minute or to three bundled tubes in five minutes, v\c felt certain that this 
technical alteration would not modif} our results to anj appreciable extent 
In the same expeiiment Kolmer s lesults also indicate a slight increase 
in the fixation of complement when soiuni and antigen are allovred to be in 
contact foi one half hour befoic the addition of complement With the 
method of pipetting b} band we could easil> confirm the fact that with our 
usual numbei of seventy five to one hundred tests the interval during which 
the complement and antigen were in contact before the addition of the mix 
ture to the sera was much less than the interval during which sera and anti 
gen were in contact befoie the addition of complement bv our usual technic 
Before utilizing the new method as a routine procedure however we 
compared 41G sera with the old and the new technic Among this number 
there weie diflferences in tvrelve cases the modified technic being more sensi 
tive An investigation of those tvrelve diveigencies revealed that eight sera 
from cases of knovrii sjpliilis gave slightlr stronger reactions hy the new 
method Three sera gave negative reactions with the old technic and two 
plus fixations vnth the new In the case of two of these theie were histoius 
of miscarriages, and in the third sjphilis was denied In one case no histon 
was obtainable 

The routine technic for the "Wasscrinaiin test that was used in the Path 
ologic Laboratorj of the Nevr York Citv Hospital befoie the modification 
described herein accords with a description published several jears ago"’ 
vnth the exception of a few minor modificatfons 

Volume — Thi^ is 1 0 c.c or one fifth of the original Wnasorimnn Citron amount 
AnUgeuft — Thcao consist of a cholcstermizcd anti crude alcoholic extract The 
cholestennized nntigen is emplored in from fire to ten units but never in excess of one 
fifth of the anticomplemcntnrj dose The alcoholic antigen is emplojed in tiro or more 
units but neier in excess of one half of the anticompleinentaTY dose 

Incubation — Fifty minutes at 38 C for cholestcrimzed antigen and four hours at 
from 0 to 8 C for crude alcoholic extract 

Semolyttc System — Sheep cells 5 per cent and antisheep rnbbit immune serum Ctlls 
are sensitized by mixing vnth amboceptor and allowing to remain at 38 C for one half 
hour before use 

Hemolytic Fttratton — Complement is titrated agiinst two units of amboceptor, and 
two units of complement aro used xn the test 

Two sets of reactions of three tubes each are sot up one for the water 
bath and one for the ice box 
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Tins “set up” applies to both cliolesteimi/ed and ciude alcoholic anti- 
gen sets 

The ingiedieiits with the exception of blood serum weie pipetted for- 
meily in the ordei shown in the “set up ” The seium was pipetted m the 
usual manner The antigen, complement, and saline solution were added 



Fig 1 — SemlautomaOc distributor 


separately uitli the distiibutoi (Fig 1) After preliminary incubation of 
seium, antigen, and complement, the sensitized cell-amboeeptoi mixtuie was 
added 

The following description will indicate the niannei in which the distiib- 
utor was used foimeily It was first adjusted to delivei 01 cc, and imth 
this adjustment the crude alcoholic antigen uas distiibiited to the set foi the 



SIMrLinc\TION or the TELIIMO FOI the \\\« 5 SERMA\N test 




Table I 

S\MPLF Set Up pojv Blood 



1 

cc 

n 

Cc 

in 

c t 

Serum 

0 04 

0 02 

0 04 

Antigen dilution 

0 2 

01 

00 

Slime Bolution 

OIG 

0 2S 

0 3C 

Complement dihitjoii 

02 

02 

02 

Amboceptor dilution J 

feliccp cells U% J SciWllliCll 

04 

04 

04 


1 0 

1 0 

1 0 


ice box Tmo delneiics Mcit unde to each fii^t tube (0 2 cc ) aiul one to 
each SLCond tube (01 cc ) The distiibutor cashed Mith saline solution 
and the cholcstennized antigen nas distributed in tin. same maniiei to the 
watei bath set The adjustment was then changed to 012 cc and aftei 
nashiiig, out the distributoi, this amount ot sahne solution nas distnbutcd 
to the second tubes It was tlnn changed to 016 cc, and this amount oi 
saline solution was distnbuted to all tubes It was changed again to 02 cc 
and this amount ot saline solution w is distnbntid to the tlnid tubes This 


BacK 



Front 


Flff 2 — Til s<t up o( on rack coj-rjlne four tpsts 

ga\e a distiibution of saline solution as follows tube 010 cc, second 

tube 0 28 cc, and thud tube 0 30 cc tsing tJie same adjustment eoinple 
mtnt was added to all tubes The distributor was again washed with saline 
solution, and the adjustment was fJnn changed to 04 l c AftiJ puJnninai'j 
incubation sensitized cell aniboceptoi mixture was added to all tubes 

This piocedurc reqiiued eight pipetting opeintions ns follows (1) sc 
rum, (2) alcoholic antigen (1) cholesteimized antigen (4 5 and G) saline 
solution additions, (7) complement and (8) stnsitized C( 11 amboceptoi mix 
turc The distributor x%as washed three times hrst after the addition of 
crude alcoholic antigen, stcoiid aftei the addition of cliolesterinized antigen, 
and third after the addition of complement 

TECHNICAL MODinCXTIONS 

■We shall now desenbe a modification in the technical piocednres con 
cemed witli the distiibution of the sexcral ingredients which economires time 
and, 111 our opinion conduces to precision 
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arrangem:ent op tubes 

The three tubes foi each antigen set are aiianged m a row We use 
lacks that have two roivs of six tubes each Both fiont and back rons are 
used Each rack, theiefoie, selves for four tests (Pig 2) The lacks aie 
aiianged on the table one behind the othei 

SERUSr 

A set of empty tubes is arianged and seiially numbeied coriespondiug 
to the tubes containing the seia to be tested Into each tube 2 0 c c of salme 
solution aie pipetted and also 0 5 c e of inacti\ated seiuni The contents aie 
thoroughly mixed, and the pipettes aie left in the tubes aftei the addition of 
seium Two-tenths c c of the diluted seium is added to the fiist and third 
tubes and 0 1 c e to the second tubes 

When the amount of seium is msufficient to secuie 05 cc for the dilu- 
tion, smallei amounts, of course, may be used The object of diluting the 
seium IS to obviate the necessitv of pipetting small ataounts, thus dimmish- 
mg the possibility of small but unconti ollable eirois This featuie is in 
accord with that utilized by Kolmei * 

Next, thiee mixtures of antigen, complement, and saline solution aie 
piepared, the total quantity of each depending upon the numbei of reactions 
that aie to be peifoimed 

preliminary mixturps 

Mixtuie No 1 consists of 

Antigen (diluted to the proper titer) 1 part 

Complement (diluted to the pioper titer) 1 part , 

Mixture No 2 consists of 

Antigen (diluted to the piopei titer) 1 part 
Complement (diluted to the jiioper titer) 2 parts 
Saline solution 2 parts 

Mixture No S consists of 

Complement (diluted to the pioper titei) 1 pait 
Saline solution 1 part 

Mixture No 1 containing cholesteimized antigen is added to the first 

tubes of the watei-bath set m the amount of 0 4 cc, and the mixtme con- 

taining ciude alcoholic antigen is added to the fiist tubes of the ice box set 
Mixtuie No 2 containing crude alcoholic extiact is added to the second 
tubes of the ice box set in the amount of 0 5 cc The mixtuie contaming 
cholesteiniized antigen is added to the second tubes of the vatei-bath set 
Mixtuie No 3 is added to the thud tubes of both sets (natei-bath and 
ice box) in the amonnt of 0 4 c c 

The above additions aie made with the distiibutor in the following 
mannei It is first adjusted to delivei 04 cc, and Mixtuie No 3, consisting 
of complement and saline solution, is added to all thud tubes The distiibutoi 
Joes not require washing Pour-tenths c c of Mixture No 1 is then added to 
the first tubes of the ice box set The adjustment is changed to delu er 0 5 



sniPLiric VTiON oi the teciimc tor the wvs't.ERiivw te^t 


585 


cc, and Mixtuic Iso 2 is added to the second tubes of the lee bos and 
%\aterbath sets respectneh The distributoi is Tgram leadjusted to delner 
04 cc, and Misture No 1 is added to the first tubes of the water bath set 
Thorough cashing of the distributoi is non necessarj befoic the final addition 
consisting of the sensitired ceil amhoceptoi nurture (0 4 c c ) 

The results of tliese procedures are shonn in Table 11 
A feu simple calculations enable one to prepare a list showing the 
amounts of the various ingredients that aie reqniied for am gncii number 
of reactions 


T\ble II 





Tl'BE 

I 

TIBE 

II 


Tl^E 

in 




r c 

r c 


c c 

*?erum diluted 3/5 


o: 


0 1 


02 

Antigen dilution 


o: 

2 

01 


00 

Compleinent dilution 


02 

02 


02 

Sahne solution 



00 

02 


03 

Sensitized eell amboceptor mixture 

04 

04 


04 




Tible 

III 




Snowmo Quantities of Constitltm*s in Mixtibes Jvos 

1 2 \ND i 

3 That Are Required 



FOR Fire TO One Hundred Tests 






MIXTURE 

NO 1 






0 4 c C IN FIRST Tl BES 




Teste 

No 

1 5 




80 

1 100 

Antigen 

c c 

I 1 

s 

' •* 

8 

1C 


Complement 

c c 

1 

2 1 

4 1 

8 

1C 

1 20 




UIXTIRE 

NO 2 






0. 

5 CC IN SECOND TUBES 



Tests 

2\o 1 


10 1 

20 

40 

1 50 1 

100 

Antigen 

et 1 

0 . 1 

1 

J 

4 


in 

Complement 

c e I 

in 1 

2 1 

4 

8 

i 10 ! 

20 

Saline solution 

c e 1 

10 1 

2 1 

4 

S 


20 




MIXTITIE 

NO 3 






0 4 cc IN THIRD TUBES 




Tests 

^0 


10 

20 

40 

80 

' 100 

Complement 

c e 

o 

4 

8 

10 

32 

40 

Saline solution 

c c 

o 

4 1 

8 

10 

32 

40 


The following is a biicf resume of the technical opei itions that ha\e been 
described abo\ e 

1 Piepaie a set of tubes coriespouduig to the number of sera and place 
2 0 c c of noimal saline solution m each tube 

2 Add 05 cc of corresponding mnctivatcd seimu to each tube JIiv 
thoroughlj and Ieo^ e the pipettes lu the tubes 

3 Pipette 02 cc of the diluted serum into Tubes I and HI and 01 cc 
into Tubes 11 

4 Prep'll e Mixtures Nos 1,2 and 3 for Tubes I H and HI rcspoctnelv 
(Table HI) 

5 Pipette 0 4 c c of Jlixturc No 3 info all Tubes HI 
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6 Pipette 0 4 c c of Mixtme No 1 (ciude alcoholic antigen) into Tubes 

I of the ice box set 

7 Pipette 05 cc of Mixtuie No 2 (ciude alcoholic antigen) into Tubes 

II of the ice box set 

8 Pipette 05 cc of Mixtuie No 2 (cholestermized antigen) into Tubes 
II of wdtei-bath set 

9 Pipette 04 cc of Mixtuie No 1 (cholestciimzed antigen) into Tubes 
I of i\atei-bath set 

10 Incubate the tubes of the cholcsteiinized antigen set in the watei- 
bath at 38° C foi fifty minutes and those of the ciude alcoholic antigen set 
m the ice box foi foui hours at from 0° to 8° C 

11 After incubation for foui houis, the alcoholic set is removed from the 
ice box and placed m the thermostat at 38° C for one-half hour, at the end 
of which period sensitized cell-amboceptoi mixture in the amount of 0 4 cc 
IS added to all tubes with the distiibutoi At the end of the fifty -minute 
incubation period for the cholesteiin set, 04 cc of the sensitized cell-ambo 
ceptoi mixture is added in a similar mannei 

The number of pipetting operations bj" this method for each test tube is 
three viz, seium. Mixtures Nos 1, 2, oi 3, and sensitized cell-amboceptoi 
mixture The economy of time is obvious The maximum time economy, 
howevei, results fiom the use of the automatic distributor Only three ad- 
justments of the instrument are used, nameh, 04 cc, 05 cc, and 04 cc, 
vheieas formerly five adjustments y eie necessary, viz , 0 1 c c , 0 12 c c , 0 16 
cc, 0 2 cc, and 04 cc The apparatus leqiiiies onlv one washing from be- 
ginning to end, whereas foimeily thiee ivashings weie required 


TECHNIC FOR SPINAL FLUIDS 

The time saving feature is equally applicable to spinal finicl Wasseiinanns 
Oui routine technic for this consists m testing the fixation capacity of all 
fluids in three amounts , yiz ,04cc,02cc, and 0 1 c c These amounts are 
the equivalents of20cc,10cc, and 0 5 c e with the original Wassermann- 
Cition technic, and in ordei to a\oid confusion, oui reports are translated 
into terms of the original amounts In cases that are positive in 0 5 c c , a 
fiiithei titration is made with smallei amounts (0 08, 0 04, and 0 02) 


Table IV 

Sv^rpiiE Set Ur fob Spixal Fiuid 


Back Bow 


Front Eow 


Spin'll fliud 
( Antigen dilution 
Saline solution 
1 . Complement dilution 
Sensitized coll amboceptor mixture 
Spinal fluid 
Antigen dilution 
Saline solution 
Complement dilution 
Sensitized cell amboceptor mixture 


TUBE I 

aUBE II 

TUBE III 

04 

0 2 

01 

0 0 

0 0 

00 

0 0 

02 

03 

02 

02 

02 

04 

04 

04 

04 

0 2 

01 

02 

02 

02 

0 0 

0 0 

01 

02 

0 2 

02 

04 

04 

04 
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The “setup" foi each spinal fluid consists of a fiont and back low of 
throe tubes each Tlie back ro;; tubes contain no antigen and are controls, 
each containing the same amount of spinal fluid as the coirespoiidiiig front 
tube 

1 The spinal fluid is pipetted, 04 0 2, and 01 cc, into Tubes 1, II, and 
III respectnel> of front and bad ions 

2 Complement (0 2 ce ) is pipetted into all back rou tubes 

3 Mixture No 1 consisting of equal paits of complement and antigen 
is pipetted into all front row tubes in the amount of 0 4 c c 

4 One tenth e c of sahut solution is added to Tubes III of tfie front rou 

5 Tiro tenths c c of saline solution is added to Tubes 11 of the back rou 

6 Thiee tenths e c of saline solution is added to Tubes III of tJie had ron 

7 After incubation 04 cc of the sensitized cell amboceptoi mixture is 
added to all tubes of the front and bad lous 

SUaiMARY 

The method dtsciibed icduccs the pipetting opciatioiis foi the Wassei 
mann test to thice for each test tube 

Blood serum is diluted with saline solution as ui the Kolmei tcchnie and 
the mixture is added to each tube 

Complement antigen and saline solution arc combined in such a manner 
that all of them are added at one opeiation by means of i semiautomatic 
pipetting de\*ice 

Sensitized cell amboceptor mixture is added in a similai mannei 

The semiautomatic pipetting apparatus accomplishes a conservation of 

time 

All ingredients except blood serum arc added uith the same mcasunUe, 
pipette, thus enhancing precision 

Those technical modifications have thiec nniiiftst advantages simplicitv 
rapidity, and precision 

RFJ ERC^^CS 

JJouR Lad and Cun Med 10_2 vm 56 
Am Jour SypJi 1921 v 290 

Lad and Clik Med 1919, ir 
<Am Jour Syph , 1922 vi 680 

55 E \ST Sevlvty sixth Street 


DlSt U'=sSION 

Dr n H Drotvi\—l Dould like to ask if there «erc any comp intiro rcsulfi of tins 
test ArJtli tho other tests? 

Dr Grot herg (dosxng ) — Before we used our new mctlioJ, 416 tests wore compTrcfl 
Twelro dircrgcncics resulted the new method was more sensitive and gave stronger 
reactions In tJiree we had positive reactions where the old method showed negative results 
and we found tint the patients Jnd chronic sj-philis The comparison was favorable ns far 
as the new metJiod is concerned 



AN ANTIGEN POE. USE IN SEEUM TESTS POE SYPHILIS* 


By B S Kline, M D , Cleveland, Ohio 


ANTIGEN emulsions, quantitatively piepaied fiom an acetone-insoluble 
lipoicl wax obtained within a few dajs as described below, give better 
results in the micioscopic slide precipitation test for syphilis than Kahn 
antigen dilutions and give good results in the Wasseiinann test 

The antigenic property of acetone-insoluble lipoids in seium tests foi 
syphilis was first reported in December, 1907, by Forges’ and by Leiaditi and 
Yamanouchi^ Since then the work of Nogouehi,^ Browning, Criiikshank, and 
M’Kenzie,’ Kolmer,® and others, has established the i eliabilitj’- of acetone- 
insoluble lipoid solution as an antigen m the Wassermann test The wax lec 
ommended by these workers requires weeks for its isolation A method of 
obtaining an acetone-insoluble lipoid wax, thoroughly satisfactory in serum 
tests for syphibs, within a few days, is deserihed below 

PREPARATION OF THE ANTIGEN 

Briefly stated the procedures foi the preparation of the antigen are as 
follows 

Shake a mi-^ture of 200 gm of beef heart powder, and 1,000 cc of absolute ethjl 
alcohol (99-t- per cent) vigorouslj for from twenty to thirtj minutes 
Filter 

Chill the filtrate at 8° to 10° C for from fifteen to tuentj four hours 
Concentrate the filtrate to 1/20 of the original volume at 45° to 50° C 
Pour into 1,000 c c of acetoue C P at S5° C 
Leaie at room temperature for thirty minutes 
Decant acetone 

Spread uax in thin lajer on filter paper, and allow acetone to eiaporate 
Add 20 c c of absolute ethyl alcohol (99+ per cent) to each gram of na\ 

Shake for several minutes 

Place at 56° C for thirty minutes, shake for several minutes, then place at 8° to 
10° C for forty fii e minutes 
Filter 

Evaporate filtrate to nax (antigen wax) at 45° to 50° C 

Add 10 c c of absolute etlijl alcohol (99+ jicr cent) to each gram of wax 

Shako for several minutes 

Place at 56° C for thirty minutes, shake for several minutes, then pi ice it 8° to 
10° C for fortj five minutes 

Filter The filtrate is the antigen 

The details of the preparation of the antigen ai e as follows 
The two hundred grams of dried heart powder (Difco) is placed in a two liter Erlen 
meyer flask 

One liter of absolute ethvl alcohol (99+ per cent) is added 

•Prom the Laboratori Department Mount Sinai Hospital 
ReceheO for publication Aug 26 1927 
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After tlio flask la stoppered \nth a cork corered tmIIi tin foil, U is shaken Mgorouslr 
by hand or xn a shaking machine for from t^ventj to thirty minutes (This short extraction 
removes almost all of the desired antigenic substance in the ponder ) 

The extract is filtered into a liter cylinder through good grade filter paper of medium 
texture (Schleicher and Schull ho C97, 32 cm ) 

Danng filtration, the mixture is stirred with a wooden tongue depressor and toward the 
end, pressed with the cork until the powder is quite dr^ 

Tlie extract (about 775 c c ) is placed in tlio refrigerator at 8 to 10 C for from 
fifteen to twenty four hours 

During this time, a fairly heai'y white precipitate settles out Tins is filtered off and 
the filtrate in a large evaporatuig dish is concentrated about twentj times (to about 35 c c ) 
on a water bath or by an nir heater (bathroom lieater) at 4o to 50 C determined by a 
thermometer bulb witliin the extract (If the cxtrict is concentrated much further the 
resultant wax is not quite ns satisfactory ) 

The concentrated extract is poured into 1,000 c c of acetone C P (Coleman and Bell) 
at 35 C in a liter cylinder (It is important that the acetone be at this temperature 
If it 13 much lower than this, an unsatisfactory sticky wax resembling that of a plain 
alcoholic extract results If the acetone is too warm at 42 C or more, a considerable 
amount of the lecithin remains in solution To raise its temperature the acetone is placed 
in an incubator at 37 C for at least thirty minutes A liter cvlmder is warmed for use 
at the same time ) 

When properly prepared, an abundant flaky, light brown precipitate quickly forms and 
settles That adherent to the sides of the cylinder is dislodged with a long glass rod about 
fifteen minutes later 

To be sure of complete precipitation the cylinder is allowed to stand at room tempera 
ture an additional fifteen minutes after wluch the acetone is carefully decanted The soft 
broivn wax is rcino>od with a glass rod and spread thinly on filter paper of close texture, and 
placed in a current of warm air (45 to 50 C ) for about thirty minutes or allowed to 
stand at room temperature until the odor of acetone is no longer detectable 

The wax is tlien weighed (about 4 gm is the a\ernge yield) and 20 cc of absolute 
otbyl alcohol (09+ per cent) is added to each gram of wax in a glass stoppered bottle 
After a few minutes shaking tho bottle is placed lu a paraffin oien (at 56 0) for 
thirty minutes to dissolve as much of the wax as possible (tlie wax is not completely soluble 
in alcohol) 

On removing tho bottle from the oven it is shaken for a few minutes and then placed 
in the refrigerator at 8 to 10 C for forty five minutes 

It is then filtered and the filtrate is evaporated down at 45 to 50 C (water bath or 
air heater) resulting in a soft brown wax (antigen wax) TJie wax is weighed nud to each 
gram, in a glass stoppered bottle, 10 cc of absolute otJiyl alcohol (99+ per cent) is added 
After the bottJe is shaken for a few m/autes it is placed at ^>6 0 for thirty minutes and 
then shaken a few minutes (The wax although obtained from a clear alcoholic solution is 
again incompletely soluble in alcohol) 

The slightly turbid solution is placed at 8 to 10 C for about an hour and then 
filtered. The resultant clear filtrate is the antigen and contains about 8 75 per cent of the 
alcohol treated acetone insoluble wax (This wax if repeatedly treated with alcohol or 
precipitated with acetone is stiil incompletely soluble m alcohol ) 

The antigen is kept at room temperature 

FOBMUL\S OP ANTIGEN EMULSIONS FOR THE MlcnOfaCOPIC SLIDE 
PRECIPITATION TEST 

It has been found advisable to use two antigen emulsions in the precipitation tost 
for syphilis one, very sensitive giving results in agreement with Wnssermann tests done 
with cholesterinized antigen the other, less sensitne giving results in agreement with 
^^a1sermann tests done with noncholeslenmxed antigen 
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1 \Ell\ SENSITIVE ANTIGEN EMULSION 

0 So c c Distilled vitcr 
1 25 c c of 1 % Cliolesteriii (Meick) in ib 
solute etlol alcohol (99+%) (Pie 
pared in about fortj fiie minutes bv 
placing 111 a paiaffin oven at 56° C 
and shaking a few minutes at fifteen 
minute inteivals ) 

Dice Antigen 

2 2 c c of 0 85% Sodium chloride (C P 
lilerck) solution 


2 bLN'^lriVE ANTIC L\ EMULSION 

0 85 c c Distilled inter 
0 75 c c of 1% Cholesterin (JMerck) in ab 
solute etlnl alcohol (99+%) 

0 1 c c Antigen 

2 7 c c of 0 85% Sodium chloride (C P 
Merck) solution 


These emulsions aie prepaicd as follows 

Into a one ounce bottle 0 85 c c of distilled water is pipetted 

The bottle is held at an angle and the 1 pei cent cholesteiin (Meick) in absolute 
ethyl alcohol (99+ pei cent) is allowed to iim along the side of the bottle 

The bottle is gentl\ rotated from the neck for fiom fifteen to twenty seconds 

The bottle is held at an angle again and Diet of antigen is pipetted against tlie 
side from a 02 cc pipette (giaduated in thousandths) 

The bottle is promptly stoppered with a coik covered with tin foil and shaken fairly 
iigorouslj (the fluid thrown from bottom to cork and back) for thirtj seconds 

Lasth, the 0 85 per cent sodiiun chloride (C P Merck) solution is allowed to run in 

quite lapidh, the bottle is stoppered again and shaken as previouslj for tliirti seconds 

The emulsions, showing uumeious ler^ fine pai titles at a magnification of 75 times, aie 
now ready for use in the mieioscopic slide piecipitation lest foi sjphilis Thei are thoroughh 
satisfactorj iinmediatelj after preparation or at am time within three dais (kept at room 
tempeiatuie) One diop from a fine capillarj pipette equal to about 0 0075 c c is the amount 
added to 0 05 c c of serum 


FORMULAS OP ANTIGEN EMULSIONS FOR THE WASSERMANN TEST 
1 CHOLESTERIMZED ANTIGEN EMULSION 2 NON CHOLESTERINIZED ANTIGEN EMULSION 

1 part verj sensitive antigen emulsion (see 0 1 c c antigen 

above) 

29 parts distilled w ater 5 c c distilled water 

These emulsions aie piepaied by piiietting tlie slide test emulsion oi antigen 
fiist and then adding the distilled ivatei giadiiallj, at the same time shaking 
the bottle 


DISCUSSION or ANTIGEN AND rORAIULAS 

If the alcoholic extract of heait powdei is conceutiated shoitlj aftei 
its preparation, a nax is obtained that usiiaUj' contains an impuiity nhich ap 
peais as small coloiless gianulai plates in the slide test, and so mteifeies with 
the reading As indicated above, the extiact is fieed of this impuiity bj 
chiUing for fiom fifteen to tvventy-foiii hours 

A precaution absolutely necessan to obtain a satisfactoiv wax is the 
avoidance of high temperatuies in evapoiatmg the extiact Waxes prepared 
at temperatuies above 60° C have yielded antigen emulsions giving false as 
well as true positive results The antigen wax when properlv prepared is a 
soft blown wax that keeps well in the refiigeiatoi and at loom temperature 
With it, w'henever desiied, the antigen is made as detailed above 
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In addition to piepnriii^ tlie atctoiic insoluble anti^jin ivav fiom a plain 
alcoholic extract o£ heart muscle ponder, it has been obtained from an al 
eohohe extract after prehminaij ether extraction (Kahn base) ba concentra 
tion, acetone precipitation, and alcohol treatment as outlined aboae The 
Kahn base itself, eaapoiated at 45° C, lesults in a soft bronii nax lighter in 
color and more grtasj than the acetone insolnble n ax When fanned at 
room temperature, the Kahn base is found to contain an oilj substance in ad 
dition to a soft brown wax It is possible that tins oih substance is respon 
sible for the nonspecific granulaiitj that deaelops in the majonti of Kahn 
antigen dilutions at low tompeiatmes 

A plain alcoholic extract evaporated at 45 C results in a stiel 3 brown 
wax winch does not eraulsifa in salt solution When faiuied at loora tern 
perature, the plain alcoholic extract results in a sticl a brown wax aud in 
abundant transparent oilv fat When this lesidne is left at loom tempeia 
tnre for a number of hours, a white precipitate settles out 

In contrast to the waxes just dcscribid that obtained bj fanning (at 
room temperatiue) the alcoholic solution of the acetone insoluble antigen 
wax, contains no appreciable amount of oilj substance but closeh resembles 
the soft brown wax obtained at 45° C 

The solutions of these waxes Iilewisc differ in cbainctcr Plain aloo 
hohe aaUgeiis or those follow ing preliniiiiai i acetone or ethei extraction or 
those made bj adding known substances to an alcoholic extinct of presioiislj 
extracted tissue, prepared a number of times according to a giicn formula, 
vary greatlj m substances contained and in eoncenfration of denied sub 
stances, not a few being unsatisfactorj foi use Tlie antigen picpaied as 
described abote, however, being of uniform qualifi and of known concentra 
fion, gives best results in serum tests for siphilu, especial!} m the micro 
scopic slide precipitation test Wherene the roajorit} of Kahn anti„eii dihi 
tions are uusatisfactor} at low room temperatures because a nonspecific 
granularity develops emulsions with the acetone insoluble antigen remain 
clear In addition the} are relatnel} stable and are therefore Mitierior in 
use to the unstable Kahn antigen dilutions Poi these leasoiis, the former 
technic of doing the microscopic slide precipitation test for s}plnlis in a 
warm room with ingredients and glasswaie waini and within a limited tune 
to insure satisfaetor} results with the Kahn antigen dilution, has been sim 
plified to the doing of the test with the acetone insoluble emulsions without 
any precautions i elating to the temperature of the room glassmro and m 
gredieiits or to the time (that dai ) the emulsions are prepared 

In working out the formulas described nboi e for the precipitation test 
It was found that not onl} are the quantities of the ingredients important 
hut also the order of their mixture It is possible to secure iiniforml} satis 
factory emulsions onh when the cholcsterin is precipitated before the anti 
gen IS added 

It was further observed that the scnsitivit} of the antigen emulsion is 
dependent more upon the cholesterin content than upon that of the antigen 
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itself Satisfactorj eiiiulsioiis iiit\ contain in a total of 4 4 c c , from 0 0375 
to 0 15 c c of the antigen The cholcsterm content on the other hand, must 
be more carefullj titrated since the more ncarlv it approaches the maximum 
dispersible in a given total, the more sensiti\c the emulsion becomes Be 
jond this point the emulsions are unsatisfactor\ because of the presence of 
a nondispersible precipitate 

It was noted that distilled water has a greatei dispersing eftect on cmiil 
sions than has salt solution On the other hand emulsions containing salt 
solution, although losing their antigenic properties sooner, gi\e stionger pre 
cipitation reactions than those prepared with distilled water 

Concerning the influence of alcohol on the wax or in the emulsions, it 
was found that pieparations from the concentrated olcoliohe solution of the 
base (antigen) are most satisfactory since the\ permit of the dispersion, in 
T gnen total, of much more cholesterm than tliose prepared with the same 
quantity of the base in fiom fi\c to ton times the quantity of alcohol Further 
more they aic relatively stable keeping (at room temperature) their anti 
genic properties undimmished foi three da^s '\ruch moie stable than these 
but less satisfactory for routine preparation aie emulsions made from the 
wax Itself (no alcoholic dilution) These (at room tempentnre) retain their 
antigenic power for weeks (see Tabic I) 

The optimal quantities of the ingredients for the Wassermanu antigen 
emulsions have not jet been determined The emulsions described abo\e 
however give good results Titration sliows the following 


Very Sen3ltl^c Emulsion 


nEiioLvnc w'^iT 

Greater than lif 
teen times amount 
used in the test 


ANTICOWPUMEN 
T\RT ITS IT 
Four to BIX times 
amount used in the 
test 


ANTIGENIC UNIT 

One fourth amount 
used in the test 


The results with the eimilsions in the precipitation tests and Wasser 
mann tests are gnen m Tables IT to V 




Comparison op Microscopic Slide Prfcipitvpion Tests vnd AVassermann Tests 


594 


THE JOUR^AL OF LABORATOKY AND CLINICAL MEDICINE 


SLIDE TEST 

VERY SENSITIVE 

ANTIGEN EAtULSION 

AND 

SLIDE TEST 

SENSITIVE 

ANTIGEN EMULSION 

o 

£ 

o 

a> 

i-i 

tJD 

c- 

w 

O Tjl 

r-l rH 

Relative 

Agreement 

CO Cl 

iH 

Sis 

Cl Cl 
b- ic 

c- 

Agieement 

80 

177 

ir 00 
Ol o 
a 

SLIDE TEST 

SENSITIVE 

ANTIGEN EMULSION 

AND 

AVVSSERMANN TEST 
(CLEVELAND METHOD) 

Disagreement] 

1 

CO ecl 

%LGf 

6 

%l6f 

6 1 

Relative 

Agreement 

1 

12 f 

i 

13 

718% 

172 

95 03% 

Agreement 

00 

159 

87 85% 

SLIDE TEST 

VERY SENSITIVE 

ANTIGEN EMULSION 

AND 

AVASSERMANN TEST 
(CLEVELAND METHOD) 

Disagreement 

15 

7 

O 05 Cl 
Cl 03 

Relatue 

Agreement 

O 

29 

23 

^ Cl 
\r o 

o 

QO b. 
Cl 

Agieement 

77 

318 

1 

4:22 

b- 00 

o 

C' 

£2 

O 

H 

S 

o 

a 

Lakeside Hospital 
Courtesy of 

Dr A R Moritz 
Mount Sinai 
Hospital 

City Health j 
Department, 
Courtesy of 

Dr H J Knapp 

Total 


A 

O 


o 

O 

< 


h3 

o 


W tf 

vH J -i; 

ttt 

E 

< O w 

CO 

iH 

CO 

r-l 

0 

A O 

'z W 
< « o 
z 

S g g 

5 B 525 
cr o 
^ ^ 
t/3 

S 

o 

o ^ 

m 6 

p 

Cl 

fH 

v5i 

Cl 

iH -^1 
Cl 

to 

03 ^ 

S C 
Sog 

<5 s 


CO 

Cl 

2 ^ 
3 § o 

^ s 

c 

OJ 

MS 

2 S 

P 


ir 

03 jj 
“ = 
Mi 

<J S 

lO 

Cl 

rH 

»n o 

C 

<C 

2 o J 
S w o 
g 5? H 
W g 

CO W 9 

< H a 

03 

2 S 
P 

to 00 

rH rH 
O 

03 ^ 

£ c 
Mg 
o E 

b- CO 

W Cl 
rH iH 

S3 

”o 

G- 


a 

ij 

n 

< 

Eh 


H 

H 


w 

13 

s 

& 

cc 


02 

o 


w 

H 


0 

&2 

u 

02 


SLIDE TEST 
SENSITIVE 
ANTIGEN EMULSION 

Disagree 

ineiit 

■ 

p-g 

co 

Agree 

meat 

175 

iC 

o- 

g|2 

a 2 d 
S « 

M 

Disagree 

ment 

■ 

-^ic 

rH 

Agree 

ment 


IT LO 

00 

c 

SLIDP TEST 
VERY SENSITIVF 
ANTIGEN EMULSION 

Disagree 

ment 


rH 

Agree 

ment 

225 

120 

LO L-i 
•H CO 

Cl 



t- b- b- 




01 C<I Cl 




co' Cl' o' 




fH _ rH 




lO CO'CO' 






B 


O O O 


< 


-M HJ -M 

o 

P 






b- b- 




C3 w d 




cT m’ lo* 




d d . 




tjT b-’ oo 



Disagreements All In luetic sera ± to + + + + in one test negathe In another 

















\N AVTIOEN FOR irSE 


■I .j K M 

0 B K « 2 

ssg^ag 5 g? 

« ^ » (O rt », V 

^iz oszjjz'rcfg 

ij o M w 3 *5 

2 P S 

? ^( £f c 


« S z Q tig 
2 o; ^, w e* ^ 

, B M 2 >■ s 

2 § “ P o £: 

flw 5 

jS 3 sH«^ 


S O Q Ml p 
M tC ^ K r ® 

SSa KJ-*- 

^SgaSSoSgs 
Szz'SSg’S&S 
3 S i g . « '■ " 


S' ^ 1 

S 2 go 

4 C w P s 


:i«iN 


M p 5 2 s c 

Ss^B'^SSi 

J p a M 4 <s < 

r fl 

•E «c 

a ” 

OT < CO 

« 

n 

a 

o *- 
& ^ 

1=1 

^ *• 

4 


y ^2 

e^ o t 

g £ u o 

Q u: 


r * 

w M g yyy. 
^ K a a z ,6^ 

■5 

to* 

« ^ » 5 2 

</ (. 
« h c 


-S 

j 2 S « ^ ^ 


596 


THE JOURAAL OF LABORATORl AND CLINICAL MEDICI^E 


SUMMARY 

1 Antigen emulsions, quantitativelj’^ prepared fioin an acetone-insoluble 
lipoid base, obtained Avithin a few days as described above, give bettei le- 
sults in the mieioseopic slide precipitation test for sj'philis than Kahn anti- 
gen dilutions and give good lesults in the Wassermann test 

2 Formulas givmg the optimal quantities of the ingiedients foi the pre 
cipitating emulsions aie detailed aboie The ordei of mixture in piepaimg 
these emulsions is likewise impoitant It is possible to secure unifoimly 
satisfactory emulsions only when the eholesteim is piecipitated befoie the 
antigen is added 

3 The emulsions for the micioscopic slide pi ecipitation test prepaied as 
deseiibed aboAC have replaced Kahn antigen dilutions m this laboiatory for 
the following reasons 


Antigen Emnlsions 

(a) Kelatively stable, satisfaetoiy foi 
at least tliiee days 

(b) May be used immediatelj' aftei 
piepaiation 

(c) Satisfactorv at low loom temper- 
atures as veil as at oidinarv ones 


Kahn Antigen Dilutions 

(a) Unstable, satisfaetoiy foi an hour 
01 an houi and a half at most, 
usually less 

(b) Must stand from ten to fifteen 
minutes before use 

(c) Majoiitj" unsatisfactory at low 
loom temperatures 


(d) The leiy sensitive emulsion is more sensitive than the Kahn antigen 
dilution and no less specific 

(e) The emulsions are moie unifoim m qualitv and quantitv than the Kahn 
antigen dilutions 
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CLINICAL AND EXPERIMENTAL 

TABES DORSALIS Atypical Tabes Dorsalis (ronne Druste) Bennett, A E Am 
Jour Med Sc October 192u cK\, 63S 

Atypical or ‘ forme frnste’^ tjpe of tabes is the most frequently mis cd form of tbt 
disease Gastric cnsca in this variety often lend to unnecessary abdomuinl operations 

Incomplete histones careless exarmnations and infrequent spinal punctures in doubt 
ful cases account for most errors Gnstnc cn ts occur in from 10 to 20 per cent of all 
cases of tabes dorsalis 

Reliable reports indicate that more than 10 per cent of the tabetics have needless 
operations performed at least once upon a mistaken diagnosis There arc frequent reports 
in the literature of patients haMug had four or five abdominal operations v.hen the cause 
of tho symptoms mas nerve root pains of ayphilis 

The classical signs of tabes are absent m approvimately one Iialf of the early ca'^s 
when abdominal pains may bo present The kneo jerks are normal or evaggerated m at 
least 25 per cent of enrjy cases The same applies to nfnvia VrgyJl Robertson phenomenon 
and other later signs Approximately 10 per cent of ea cs remom atvpical throughout the 
entire course of the disoa«c 

A complete life story of the mdividoal with a tarcful anahsis of the onset nnd do 
velopment a careful neurologic examination and a spinal fluid study should be made where 
there js the slightest doubt as to a djagno«is 

In patients presenting recurrent abdominal attacks uith no relief from pr^MOtis opera 
tionS; tho possibility of an ntyTiical form of tabes dor alis should be very firmly impressed 
upon tho minds of surgeons in order to decrea e the all too frequent incidence of unncees 
sary operations upon tabetics 

TOXEMIAS or PREONANOT Lactic Acid In the Toxemias of Pregnancy Stander 
H J and Sadelet, A H Bull Johns Hopkins Hosp , August 3920 rxxix No 
2, p 93 

In pregnancy compbeated with low reserve kidney the lactic acid in the blood is in 
creased This accumulation of lactic ncid di«>appenr8 as the patient improves 

In pregnancy complicated with nephritis there is a similar accumulation of lactic acid 
in the blood which disappears wntli the improvement of the patient 

Tho factors which may possibly play a role in tho accumulation of lactic acid in tht e 
two types of pregnancy toxemia arc 

a Decreased eliniination of lactic acid 

b Decreased oxidation and intcrferente witli the reej-ntliesjs of lactic acid liito gljcogcn 
c A possible disturbance of ttie liydrogen ion concentration of the Wood 

TTnncKTW s DISEASE ITnJqae restores of Hodgkin s Disease (Lytuphogranulosls) 
Barron M Arch Path and Lett Jlcd Nor ember l!l„6 ii No 5 p 653 

From a study of 27 cases (including 23 autopsies) the following conclusions aro reached 
Hodgkin’s disease is twice ns common among males ns among female Fifty per cent 
of tho cases occur during the so-ond nnd third decades of life, although ca cs con occur in 
practically all ages Tho overage duration of this di ease is under two rears 
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All nssociated infection iMth tuberculosis is not infrequent The retroperitoneal and 
preioitebral Ijmpli nodes are frequently iiivohed, ui our series exceeding that of the cervical 
nodes The invohement of the spleen is a characteiistic feature of this disease, and, con 
traij to the gencial opinion, this enlargement maj at times be enormous Invohement of 
the vertebrae may lead to a diagnosis of Pott’s disease No tissue or organ of the body 
IS exempt from involvement 

The charactertistic histologic picture is identical for eyei-j organ and tissue of the 
bodj The Dorothj Reed cells or Sternberg’s giant cells are characteitistic of the disease 
The blood picture is not chaiactenstic Some cases, lion ever, present marked cosino 
philic leucocy toses, and this yvhen associated nitli an enlarged spleen or enlarged Ivmph nodes 
IS helpful in suggesting a correct diagnosis A severe anemia of the secondarj type is pros 
ent in practically all cases in the teiminal stages of the disease 

Some cases of Hodgkin’s disease present characteristic tjpos of chionic relapsing 
feyer yylucli probablj constitute an integral part of the svndiome and are not due to sec 
ondarj infections A case of Hodgkin’s disease nitli Pel Ebstein tjpe of fever is here 
reported yvhicli is unique in the regularitv of the recurrences of the febrile attacks 

Pruritus IS a common cutaneous manifestation in Hodgkin’s disease, occurring in from 
10 to 20 per cent of the ca«es It may appear early, at times as an initial sjTnptom, and 
may precede bj months or even years the appearance of any visible skin lesions, nhen such 
lesions occur 

Hodgkin’s disease (Ijmphograuulomatosis) is an entity anatomically as well as clin 
ically It IS an infectious granuloma caused by an organism not yet identified 

Reasons are here presented to suggest that the etiologic agent is probably an animal 
parasite 

Neither tuberculosis nor the tubercle bacillus bears any etiologic relationship to this 
disease 

Caseation necrosis may be extensne in the lymph nodes of Hodgkin’s disease and may 
thus resemble the necrosis of tuberculosis and lead to a mistaken diagnosis 

The pseudodiphtheria bacillus — B hodgkini — has no casual relationship to this disease 
The prognosis of this disease is alyyays hopeless No chronic infectious disease caused 
by any knoyyii bacterium is so invariably fatal 

Roentgen ray therapy may cause temporary symptomatic relief, but apparently has 
no effect on the progress of the disease 

An mcontrbvertible diagnosis can be established only through a biopsy 

NEUEOSYPHUiIS and malaria Treatment of Neurosyphilis by Malaria, O’Leary, 
P A , Goeckerman, W H and Parker, S T Arth Derniat and Svph , Novem 
ber, 192C, xiv. No "i, p 530 

A report of the second year’s obseryations on thirty fiye patients treated by malarial 
infection and on an additional sixty five patients treated during the past year 

The continued observations on the thirty five patients, treated bv the feyer therapy 
of 'Wagner von Jauregg and followed for a period of two years, has convinced us of the 
value of the method in the treatment of parenchymatous neurosyphilis, particularly of the 
general paralyi;ic type It also suggests that some of the complications of neurosvphili'-, 
such as gastric crisis, persistent lightning pains and optic atrophy, nill be ameliorated bv 
fever therapy There has been a mortality of S per cent in the 100 patients treated, of 
which five deaths (5 per cent) may be attributed, directly or indirectly, to the malann 
Although there has been a slight increase in the number of remissions produced dur 
ing the second as compared with the first year, the outstanding feature of the studv has 
been that thus far none of the patients who were improved has shown am evidence of 
relapse, but all have continued to improve Also, there has been a reduction in the degree 
of positiveness of the serologic tests of the blood and spinal fluid in the group as a whole 
The outstanding seiologic ob=ervation has been the abseime of serologic relapse in any of 
the patients reexamined The aiithois’ experience has taught them to favor the use of the 
present day antisy philitic remedies three or four months after the course of malaria, ba»pd 
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on tlic obscnation that those patients ^iho rccenoil iiitn piinl treatment for example 
after the cour c of fc^or, Jia\e shown better cliiiicnl and serolofjie re ults tlian those who 
did not 

TIicj helje\e tint some of the therapists who hare been disappointed in the fever 
therapy of 'Wngner von Jiiurcgg nro discouraged bccau c the sjgns and S}'niptoms of the 
advanced phases of the disease and the result of actual de truction of tissue ha\c not been 
obliterated The authors havo not anticipated such phenomena but Invo been encouraged 
b\ obtaining definite s\*mptoniatic benefit In tJicir previous comraumcation it uas pointed 
out that the patients with general para!} is were in the carlv plm es of the disease and 
not far enough advanced to warrant institutional care 

The authors arc now more enthusiastic about the results of the treatment uith malaria 
than thei were Inst icar Their past experience howcier uith the treatment of neuro 
syphilis, pnrticularh carl} general paralysj prcieiits them from making conclusive dedne 
tions at this time of the \aIuo of the method A more estended trial iMtli freguent obser 
vations is warranted bj tlie results tJius far obtnined. 

WASSEBMANK REACTION The Occurrence of the Wassennann Reaction After 
MUk Injections Kirschenblatt D and Narinjan A Dtutsth mod ^^chnschr 
July, 1926, In, 1298 

This investigation uas stimulated bi the article of Felix Jdopsto k in the Dcut ch nud 
Wchnschr 1925 No 41 In a number of patients with difTercnt acute and chronic nffee 
tions after excluding syphilitics and strict control the Wassermann reaction an attempt 
was mado to find a reaction correspoadiDg to the sjphihtic blood change bj means of se% 
eral milk injections Fifteen patients among them four nomen nere given preliminnrj 
treatment ^Mth boiled co^7 s milk everv three to four davs in doses of S, 5 S and 10 cc 
With two exceptions all the patients showed t<?ncral reactions and fever often Jiigli 
(up to 39 C ) , in the arthritics and rheumatics there were also focal reactions And yet 
there was not a 'W’asscraiann reaction m a single cose the blood being examined both in the 
febrile stage and in the resting interval between the injections eighteen to thirtj hours nftor 
each milk injection The Wa-sermann reaction was performed with two antigens, a specific 
one and a normal one (oxhenrt by Bordet Rouleiis method) These attempts to bring about 
a positive ^Vnssermann reaction even temporarily in di cased individuals b\ the parontiml 
injection of nulk were negative 

SIC7KLE CEIiE ANEMIA The Sickle Cell Phenomenon Cooley T B and Lee P 
Am Jour Dis Child , September, 19-0 xxxii 334 

Of 400 colored patients (rliildrcn) 30 or 7 o per cent were found to have sickle cells 
Tuo new facts are added (1) In preparations kept at incubator tcinpcriturc the sickle 
cells disappear rapidly, leading the round cells behind (-) The celk of one of the patients 
having a hetrtoivtic anemia are rapidJv hemoJized at incubator tempemturo in thoir own 
serums and in scrums from normal bloods while the serum of the patient a%as not hemolytic 
for normal cells 

It 13 suggested that these findings miplj a special vulnerahilitj of tht «icklc cell 
The authors consider the sicktc coll fo be a congenital familml and hereditaiy phono 
menon possibly transmitted chiefly through the mother 

They believe also, that the presence of “ickle cells m tlic blood dors not in it^c f imph 
anj essential anemia active or latent ilo^t of the patients with sickle cells ate as normal 
in all other ways ns the rest of the colored population in Detroit The term ‘sickle cell 
anemia" should be reserved for patients with definite hcmolvtic anenim and another term 
used for the condition witliout s\Tnptoms 'Sicklemia ' is ugge ted 

They believe that sickle cell anemia is a true disease tntitv to l>e considered os an 
other form of familial hcmoljtic jaundice and that there may be a hemolytic ‘ diatlictis 
due probably to a epccial vulnerability of the sickle colls to some hcmolvtic agent 

They speculate ns to the possible seQuelao dependent upon n consideration of sicklemia ’ 
as a dominant mondclinn cimmcteri tic 
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CATARRHAIi JAUNBICE The Pathology of Icterus Catarrhalis, Klemperer, P, Kll 

lian, J A , and Heyd, C G Arch Path and Lab Med , No\ ember, 1926, n, 

No 5, p 631 

The so called “icterus catarrhalis’’ is neither a morbid nor a pathologic entiti Three 
forms can be differentiated 

1 Icterus due to obstruction of the common duct following gastrointestinal catarrh — 
true catarihal jaundice 

2 Icterus due to degeneration and multiple necrosis of the liver, hematogenous in 
origin 

3 Icterus due to cholangitis, mosth of hematogenous origin 

The etiologic factor of group 2 is not knorni, bacterial toxins of various tapes have 
to be considered It is probable that in group 3 atiTiic strains of B parata phosiis are of 
etiologic importance It is possible that groups 2 and 3 frequentla merge avith each other 

The evidence of hepatic derangement in cases of group 2 suggests careful obscrva 
tion of these cases and dietary regulations in order to prevent further damage to the liaer 
The history, the presence of urobilin in the urine and the positive results of practicalla all 
the liver function tests permit a differentiation from group 1 Further studies are neces 
sarj, hoaaever, in order to make a correct differentiation of gioups 2 and 3 possible 

AUTOHEMOTHERAPT Effect of Autohemotherapy on the Blood Picture, Hirsch, L 

Dentsch med Wchnschr , July, 1926, hi, 1302 

The author made a systematic studa of autohemotlierapa on the blood picture, giving 

5 cc of the patient’s own blood intramuscularly or subcutaneoush or the same amount of 
the serum intramuscularh There were cases of angina, grippe, bronchitis, asthma, pneu 
monia, pleurisy, chronic and acute poh arthritis Blood smears nere made and blood taken 
for leucocyte counts shortly before the injection and five, ten and fifteen minutes and three, 
SIX and nine hours afterward No change m the blood picture due to digestion nas seen 
in the smears taken two hours after meals More importance was attached to the relatne 
than to the absolute leucocyte counts, for often there is no parallelism between the absolute 
and relative counts 

In all 31 tests mere made In 12 of these there was no effect on the blood picture, 

6 of these being after intramuscular injection, 5 after subcutaneous and 1 after injection 
of serum Ten of these 12 were in the subjects with normal blood pictures, it is natural 
that bone marroii that is not affected by the disease should not react to the patient’s own 
blood Yet a minority of the patients with normal blood reacted to the injections Blood 
pictures shifted to the left weic affected in over 80 per cent of the cases, and in the ma 
jority both the hanphatic and myeloid part was affected But in general there was less 
reaction of the h mphocytes than of the neutrophils Among the 19 cases that reacted 
13 showed an improvement in the blood picture (increase m hunphocytes, decrease in rod 
nucleated forms), in 6 it grew worse (increase of rod nucleated forms and decrease of lym 
phoevtes) In the improved blood pictures there was generalh an increase in the eosino 
philes up to 8 per cent of the total leucocvtes No rule could be determined in the varia 
tions in the monocytes Only changes of at least 25 per cent as compared wath the 
beginmng values were considered Frequently the changes, particularly in the rod nucleated 
forms were 50 per cent or more 

The cause of the effect on the blood picture is probably a stimulant action of the 
injected blood or products of its catabolism on the bone marrow or on the distribution of 
the blood in the different organs If it is a question of change only in the absolute counts 
it can be explained by changes in distribution But where the proportion of the different 
kinds of cells is changed the bone marrow must be iniolved The stimulus on the function 
of the bone marrow is probably brought about through the intermediation of the vogetatiio 
nervous sy stem 

In the patients in whom the blood picture did not change or grew wor=e the clinical 
picture did not change noticeabh in either direction But even in the patients with an 
improved blood picture the clinical picture was improved in onlv 50 per cent But the 
experiments were at first made with doses that are far less than those used therapeutically 
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LABORATORY TECHNIC 

TEVBR Aini STPHIUS Tie Tlierapeutic Effect of 2 ever in Experimental Rabbit Sypb 
ills Schanberg J r and Eule A M Arch Dermat ond Sj’ph September, 192G, 
MV, No 3, p 243 

It ifl possible to prevent syplulitic infection in rabbit« after testicular implantation of 
the speci/ic virus if the nbbits are given a senes of baths at a temperature of 45 C (113 
F ) within three to four da}s after inoculation An average rise of temperature of 4 F is 
induced 

lion luanj baths are necessary to atenlizo the infection is not jet dcfinitelj known, but 
at tho date of this communication it nould appear that about nine are ucces ary 

Infection can also be prevented by heating the spirochetic suspension on a water bath 
at 40 C (104 F ) for one hour before inoculation 

It would appear that the thermal death point out ido the bod) of Spirochota pallida 
13 about 41 C (105 8 F) with an exposure of approximate!) six hours 

Willie these experiments indicate that Spirocheta pallida in the rabbit cannot withstand 
high fever, it is not dcdnitel) proved that this applies to human syphilis 

Whether fheie experiments shed any illumination on tlio mode of action of malaria in 
syphilis can only be determined b) further investigation 

CAECINOMA Grading the Moltgnancy of Carcinoma and Its Practical Application 
Broders A 0 Arch Path and Lnb ifed September 1020 ii 8iC 

Broders uses tho following clas ificatioo 

If an cpitholioma shows a niarkod tendenc) to difforentmtc, that is, if about three 
fourths of its structure i» differentiated epithelium and out fourtli undiffcrcntmtoil it is 
graded I if tho differentiated and undifferentiated epithelium arc about cquol it is graded 
2, if the undifferentiated epithelium forms about three fourths and the differentiated about 
one fourth of tho growth it is graded 3 if there is no tcndenc) of the cells to differ 
entnte, it is graded 4 Of course the number of mitotic figures and tho number of cells 
with single largo deeply staining nucicoh (one eyed colls) pla) au important part in tho 
grading 

He further modified this conception ns follows 

Instead of a Grade 1 epithelioma in which about threo fourths of the cells are dif 
ferentiated and one fourth undiffcrontiared should be bub«tituted a Grade I epithelioma 
one in which difforontiatioa or •» If control ranges from almost 100 to 75 per cent and 
undiffcrentiation from almost nothing to 2o per cent a Grade - epithelioma one in which 
differentjstion or seif control ranges from i> to 50 per cent ond nndifftrontiation from 
-3 to 50 per cent a Grade 3 opitholioiua one in which differentiation or self control ranges 
from 50 to 25 per cent and undifforcntiation from 50 to i5 per cent and a Grade 4 
epithelioma, one in which differentiation or self control ranges from 25 per cent to prac 
tically nothing ond undifferentiotion from 75 to practically 100 per cent So far os on 
estimation of the ultimate result is coocerned this revision will hove no effect on Grades 
1 and 2, but will affect shghtU Grades 3 and 4 because a small percentage of neoplasms 
former!) classified Grade 3 will now be classified Grade 4 In other words, tho most 
malignant of tlie Grade 3 neoplasms will bo classified in Grade 4 

He calls attention to the practical application of this procedure m these words 
' Turning to the practical side of the grading of cancer it is well known that cancer 
of Grade 1 shows practically no tendency to metastasize and therefore in dealing with 
such neoplasms it docs not seem ncccssjirj to remove the regional Ivmph nodes This 
saves the patient unnecessar) operative procedures As practical!) all cancers of Grade 
4 with metastasis prove fatil sooner or later the patients should not he subjected to an 
operation involving the regional IvTuph nodes unless thev are in close proximity to the 
pnmnr) growth, cancer of the stomach for example Judd >ew nnd Figi believe it is use 
1 ms to perform block dissection of the neck in the presence of a Grade 4 epilhelloma of the 
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lip, tongue, cheeks, flooi of the mouth or uiitrum, etc In coses of coneor of Gndo 2 and in 
a certain proportion of those of Grade 3, iMth metastasis, romoial of the legion il Ijanph nodes 
offers a permanent cure in a fair number of eases, as eiideiiced bj the fact that ten (33 3 
per cent) of thirtj patients ivith squamous cell epithelioma of the bp of Grades 2 and 3, 
Mith metastasis in one group of subma\illary lymph nodes, nere living and well on an 
average of six and one fifth \ears after remoial of the nodes ” 

TUBEBCPIOSIS ASFERCHLIsOSIS AspergiUoBis of the Lungs and Its Association 
with Tuberculosis, Lapbam, M E Tour Am kicd Assn , September i5, 1920, lv\xv ii, 
1032 

Lapham summarizes from the literature the reports of pulmonaiy aspergillosis in human 
beings, calls attention to the difficult j of differentiating this condition fiom tuberculosis and 
expresses the belief that it is a moie frequent complication or concomitant of tuberculosis 
than IS recognized She argues for routine cultures of the sputum in tuberculosis and sajs 
“Here is a disease that is capable of causing pleurisv, acute and chronic, bronchitis, 
acute and chronic, pneumonias, acute and chronic, emphysema, bronchiectasis, atelectasis, 
sclerotic fibrosis, tubercles, cavities, endarteiitis, thrombosis, infarcts, hemorrhages, asthma 
Would it be strange if such a disease should seriously complicate or e\en inhibit recoverj in 
a case of tuberculosis?” 

She concludes that we are thoioughh igiioiant of the freqiieiio of aspergillosis both 
as a primary and as a secondary disease 

We have no idea how much aspergillosis of the lungs predisposes to tubeiculosis in 
human beings or in cows 

We do not know how much it impedes or eicn inhibits recovery m cases of tuberculosis 
We have no idea whatever as to its association with acute lespiratoij diseases 
We know that it affects cows much as it does human beings 
We know that it gi\es the same reaction to tuberculin that tuberculosis does 
Should we applj this knowledge to the study of the tubeiculosis of dairy herds? 

In order to gain adequate mformation as to the freqiienci and importance of this dis 
ease, should not a systematic research study be made 

1 By determining the percentage of aspergillosis eases among the tuberculosis cases 
in the large tuberculosis sanatoriums 

2 By determining the percentage of cases of aspergillosis in the lungs at necropsies 

3 By deteiminiiig the jiercentage of cases of aspergillosis in cases of lespiratory 
diseases 

4 By apphing these piiiiciples to dairy heids 

MEASLES TOXIN Its Preparation and Application as a Skin Test, as an Immunizing 
Agent, and for the Production of an Antitoxin, Ferry, N S and Fisher, L W 
Jour Am Med Assn , March 27, 1926, Ixxxi i, 932 

The organism investigated was isolated in pure cidture flora the blood of patients in 
the early stages of the disease It is a Gram positive, aerobic, gieeii producing streptococcus 
appearing both iii pans and in chains It differs from the organism described In Tuimi 
cliff m growing luMiiiontly in the presence of owgen and in produniig a soluble toxin 
specific for measles 

Isolation was accomplished bx planting 10 c c of venous blood in 0 25 liter fla«ks of 
Hibler medium and, after incubation for twenty four houis, plating diiectly on sheep Wood 
agar After txventy four hour incubation the plates were planted to blood agar slants or 
0 2 per cent broth 

The organism has been named tentatively Streptococcus morbili 

The Berkcfeld W filtrate from a six day growth in 0 2 per cent glucose broth contained 
a soluble toxin 

Of 33 persons with no histoiy of measles, 14 gave a positive skin reaction to the filtrate 
when injected mtradermally in 01 c c 
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Of 30 children with ft positive niea'ilcs history none reacted posituely, two adults of 
30 with po'sitive lustones reacted positnoJ> 

Positue reactions iiere obtained in the preemptive and carl\ stnjjes of measles ^^hlle 
negatuo reactions occurred in the later and convalescent stages 

T^hen mixed with con\a]eacont serum no reactions were obtained 
WTien mixed with artifieallj prepared antitoxin no reactions were obtained in suscepti 
ble individuals 

When mixed with scarlet fever antitoxin the measles toxin was not neutralized 
Persons guing positiie renctions arc made to give negative reactions the injection 
of measles convalescent Eeruni 

Serum from measles cases agglutinates this streptococcus 
Intracutaneoua injection into rabbits produced a rash sugge tnc of meislcs 
Vnimals injected witli measles toxin produce Ronim with antitoxic properties 

CAKC£B SEKUM The Reducing Power of Cancer Serum Mondain C Daurls R 
and Beclc J Compt rend fcoc dc biol April 23 192b xcii 9G3 

Thomas and Binetti having suggested that cancer serum might be distinguished from 
normal sorum by tho rapidity with which it reduced niethjleno blue when mixed with an 
extract of tancer tissue, the authors studied the mechanism of this reaction and conclude 
that fresh cancer serum m the absence of neoplastic extract is incapable of decolorizing 
methylene blue Thomas and Binctti's extract decolontcd methvlene blue bv itself The 
mechanism of the reaction proposed b\ Thomas and Binctti for the serum diagnosis of 
cancer is not therefore duo to a high degree of reducing power in the cancer «erum It 
18 duo simply to the reducing action of bacteria and their secretions the bacteria necessary 
to tlie production of the reaction being found in the extract winch is u cd for the reaction 

MENINGITIS A Case cf Sporotrichosis Meningitis Hyslop G H Neal J B 

Kraus W M and Hillman, 0 Am Jour Afcil Noi ember lO.O clx-\ii 

No 6 p *20 

Sporotrichosis infection of the nervous sistem has not been ob erred prenoush 
The patient was a girl fi£tt.en xcais old who became ill December 30 1D24 and died 
June 19 1925 The infectiou iiiiolved the posterior fo sa Jargelj had a febrile onset, and 
ran a chronic rctnitting course Theic were slight exflcerbition about ererj ten dai ne 
companied bj a slight fever 

Interesting clinual occurrences were tetnnoid attacks micioptic hallucinations and 
several temporosphonoidal seizures 

Tho diagnosis was made by the pro cncc of sporotnehia spores and mvcehnl forms 
in the spinal fluid 

lodid therapy was of no avail Experiments with ndium intravenously gavt interest 
mg results 

Culture and animal inoculation results were negative 

Microphotographs of tho spores cen in the spinal fluid and of the tissue from the 
patient’s brain are exhibited. 

Autopxy of the patient showed a chrome diffuse leptomeningitis most marked in tlie 
posterior fossa a moderate edema of tho brain and tho pre once of a pCLulnr gelatinous 
exudate here and there beneath the pio. aiicroscopically there was hown a chronic pro 
dui.tive leptomeningitis but no inflammatorx involvement of the brain substance 
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Outlines of Common Skin Diseases” 

T his httle book IS intended to serve as a simple and concise guide to the diagnosis of 
the more common diseases of the skin It is in no sense of the word a textbook, nor is 
it intended to be, but rather an outline suggesting a systematic course of procedure 
from which the student or practitioner may go to larger texts for detailed mformation 
A short classification, embracing the common skin diseases only, is followed by a very 
practical outline of the method of makmg an examination and tins by a table of regional 
distribution The common skin diseases are then outlined, classed in accordance with their 
primary lesions 

The little book contains a large amount of information and is, in effect, a set of 
student’s notes 

Scarlatina is listed as among the diseases of unknown etiology in spite of the rather 
general acceptance of the uork of the Dicks 

There are a few typographic errors, such as “a womep” for “a uoman” on page 48 
In the endear or to be concise the style has become someuhat yeiky and almost too 
condensed, and occasional abbreviations, such as "mercuiinl stomat ” seem unnecessary 
It IS unusual to see so small a book so profusely illustrated 


Basal Metabolism in Health and Disease] 


W HILE the subject of b isal metabohsm has become of considerable importance to the 
practitioner of medicine nithin recent years, like aU subjects nhich are in the course 
of development, much of the literature has been written primarily for research workers 
and physiologists In this book Dr DuBois, whose relation to the development of basal 
metabolic studies needs no comment, has brought basal metabolism into the domam of 
clinical medicine and has presented, for the student and the practitioner, a comprehensive, 
clearly written, and eminently practical review of this important subject 

The volume, a second edition, has been thoroughly revised throughout 
Beginning with a brief but thoiough historical review, the metabohsm of carbohydrates, 
fats, and proteins is next discussed in an interesting and understandable manner, the 
physical Ians related to the calculation and understanding of metabolic rates are next 
covered, after which the gases of the body and their relation to internal and external 
lespiration aie thoroughly discussed 

Hollowing IS an explanation and review of the general principles of respiration ap 
paratus, and the methods of calculation involved in their use concermng which Dr DuBois 
emphasizes that “the man who conducts metabolism experiments should be perfectly frank 
with himself regarding the accuracy of his work He should estimate the possible per 
centage of error and never try to conceal fiom himself the fact that the technic of a certain 
experiment was rather poor ” 


♦Outlines of Common Skin Diseases B> T C Gllohilst Clinical Professor of Her'!’® 
tologl Johns Hopkins University Cloth Pp 54 with 53 illustrations - ■r.ri , n 

Co “ 


I'roiessor oi • - 
■Williams A Wilkins 

Baltimore 

tBasal Metabolism in Health and Disease Bi D P DuBois M D Associate I^ofessor 
of Medicine Cornell Second Edition Cloth Pp 431 witli 02 illustrations Lea and FeWger 
Philadelp hia 1027 

Note In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewea, 
and (b) description of the contents so that the reader may judge as to his personal need for 

the v(^me^^^ scientific information printed in these pages will make the reading 

thereof desirable per se and will thereby justify the space allotted thereto 
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After a rcvien’ of the raetJiods and underlying the estimation of the body surface area 
the factors which may influence the normal basal metabolism are discussed in chapter Til, 
and the following chapter covers a consideration of the selection of normal standards These 
chapters are extremely valuable as clarifying the interpretation of basal metabolic readings 
and should be read bv cverv practitioner interested in the subject or attempting to utilize 
the application of this method of examination to the study of disease 

After a brief review of the theories of basal metabolism the remainder of the text 
(Part n — 208 pages) is dovotej to the significance of basal metabolic determinations an 
disease 

The relation of undcrnutrition ovcniutrition and obesity to basal metabolism is re 
viewed in an interesting and practical manner following which 46 pages are devoted to tlie 
basal metabolism in diabetes and 56 pages to its relation to thyroid diseases 

The remainder of the book is given to a distossion of basal metabolism and the 
adrenal pituitary, and sex glands, basal metabolism in diseases of the blood in diseases 
of the heart and kidneys and in fcier water metabolism and the influences of diseases of 
tho nervous system on the basal metabolism 

Tlus 13 a book winch few can atTord to be without 


The Chemical Aspects of Immunity 

A COMPREHENSIVE monograpli bj the author of Chemical fPalhoXogtj of txcecdiug 
interest to chomistg and immunologists 


Manual of Operativi Surgery^ 

T he sixth edition, thoroughly revised, of a well known handbook of operate e surgery 
clearly written excellently illustrated, ond comprehensne in scope tfiough compact 
in form 


The Hearti 

I N THIS Iittlo VOIUQIO tlio aiillior Ins cnacniorcd to siimmnrjzo in n brief but clcur 
fashion tho mam principles of «,ardiologj 

It IS intended tor students and for practitioners who desire to rc\lcw rapidly tho 
modem views of the cardionscular sjstcm 

Its chief xaiuo should bo as au impetus leading to more cxtcmlcd and comprehensive 
studies of this important and complicated subject 


Bactenoiogy for Nurses^ 


A NIONE wlio has attempted to teach bacteriology to nurses will apprtentt tin. difficulties 
involved, especially in view of the short time allowed b\ tho curncuium for the 
presentation of this and allied subjects It is verj debatable wliotlior or not Innn^ 
subjects now included in tho nursing curriculum and especially the extent to wluch thci 
are supposed to bo coicrcd, nre really neccssarj for tho training of a iiurBC and it is 
relatively certain that a satisfactory working knowledge of them is more often the exception 
than the rule 

Ocrtainlj, however a knowledge of the relation of bacteria to the production of disease 
and some conception of the mechanism involved m the prevention of disease is essential 


UnUerSf® o?ChSo^"cio^ ^ 

01 ?:itrss ^ 

, tTh^ Heart Bj A G Gibson Phasidan (o llie KaJcllffe InUrmarj Cloth Pp loa 

with Illuslratlone Oxford University Press W 6 „ . _ „„ „ . 

SEacterlolosj for Nurses B) H Fo* M » r>lr«tor. -(Mlllam^ Pepper Eatoratori, 
University of PennsjKanJa Fourth edition <^loth 
colored plates Lea. and Bcblgcr Philadelphia 111 0 
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for tlie intelligent care of the sick To supplj such information is the purpose of Dr Fox’s 
little book 

Textbooks of bacteriologj for the use of nurses are likely to fall into two errors 
they are either too comprehensive and technical to come within the field or the comprehension 
of the nurse, or so elementarj as to remind one of the bed time storj 

Dr Fox has endeavored, and with some success, to find a middle road The volume is 
attractively printed and lerj well illustrated and has been revised to include the more 
recent advances in this subject 


Principles of Physical Chemistry^ 

A s IS stated in the introduction to this book “Eien the most exalted members of 
the human familj plai their parts against a background of semipermeable membranes 
separating waterj solutions of salts, proteins, and other substances,” so that, “ it is 
necessary, therefore, that those who some daj maj be called upon to diagnose and to heal 
their ills should know something of the complex of chemical eients which make up life ” 
The usual textbook of physical chemistry is too large and too abstract for the needs 
of the medical student, and the author has endeavored, therefore, to compress into a small 
lolunie, a strictli utilitarian text which coiers the essentials necessarj for an understanding 
of a complex subject applicable to its relation to the study and practice of medicine 
The book is divided into two mam parts (1) theoretical and (2) practical, cm 
bodnng a senes of laboratorj exercises 

The volume is quite practical, well and clearly written, and should be of great use to 
the student and as a source of reference and review to the practicing plnsicnn 


Allergic Diseases^ 

I N THIS small \olume the author records the results of his iniestigations of allergic 
diseases as encountered bi him in Holland since 1919 
In view of the fact that he found sensitization to Walker’s allergens to bo relativelj 
infrequent, he developed certain “nonspecific” methods of treatment which are given in 
detail and from the use of which 50 per cent of cures were obtained in asthma, 30 per 
cent of cases being miproied, and 20 per cent uninfluenced, somewhat better results being 
obtained in haj feier and migraine 

As a result of his studies in Holland and Switzerland Van Leeuwen is convinced that 
in other low regions as well, influences of climate are the main causes of asthmatic and 
allergic attacks, these cbmatic influences being identified with a particular sort of allergens 
(climate allergens or miasms) occurring in the air in lower countries and absent or present 
only in minor degree in higher altitudes 

These climate allergens are, for the most part, decomposition products of various materials, 
or products of the metabolism of larioiis animal or vegetable parasites, the occurrence of 
which IS due to the influence of climate, temperature, humidity of the air, etc 

The book is, in essence, the storj of the iniestigations upon which these otiologic 
concepts are based and a recital of the lanous methods of treatment which the author has 
developed, among them the use of tuberculin and, particularly, the isolation of patients in 
a ‘ ‘ miasm free ’ ’ chamber 

The author believes that an important factor in the etiology of allergic conditions is 
an increased permeabilitj or vuliierabilitv of the skin and mucus membranes and that 
allergic diseases are caused bv the inhalation or ingestion of toxic substances through such 
vulnerable spots, the two important factors being increased permeabilitj and deficient im 
munization 

The final seventy two pages of the book are devoted to a detailed account of the 
author’s methods of treatment, including methods directed toward the production of anti 
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anaphjlaxjs, skeptopliyJnxis, specific mil nonspecific metJiods including the use of tuberculin, 
milk, Bulphur peptone etc, nnd the author’s ‘ minsm free chamber ” 

The book is of interest to nil engaged or interested m tho study of allergic diseases 
and will undoubted!} bo road 


Introduction to Physiologic Chemistry^ 

I N THIS volume tlie author lias endeavored to present m a coherent nnnncr the mam 
aspects of plnsiologic cliennatry as correlated with recent ndvauccs lu this subject 
Laborator} methods and tests are omitted ns the purpose of the book is to pre cut 
a relatively bncf, but yet sufficiently coniprehensnc review of tlio subject to serve ns a source 
of fundamental principles 

Tho text IS clearly written and evidences an assiduous search of the pertinent literature 
As a source of reference tlic book should pro\c useful to the student and practitioner, to 
whom it is addressed 


Elements of Hygiene and Public Health'\ 

A SECOND edition of a well known English text winch Ins been thorouglil} rensed 

Written particularl> to fill tlie needs of tho prictitioucr at large, the volume well 
fulfills the purpose for which it is intended 


Manual of Medtanet 

T his is the third edition oxtonsireh an<l thorough^ ruMsed of a useful and compre 
hensive handbook of medical practice 

TJiough brief in stjli tho minicrous conditions cohered are well described lu a clear 
and practical manner and fJit lolume should be a ustfn] desk companion 


The Harvey Lectures ( 1925 1926) § 

I N THIS volume arc collected sc^en lectures dtlnorcd b\ di/Tcrcnt scientists before tho 
Haraey Societ) in tho ^e^r8 and 19 C 

Tho first (8 pages) bj Professor 1 V Nager of the Uiinersit} of Zurich discusses 
various otologic problems and the theoretical and pricticil lesults of otohistologic laboratory 
work In the second lecture (40 pages) In Dr J \ Northrop is presented a summary 
of investigations concerned witli the damanucs of pepsin and tripsin the det ills of tho work 
having been presented prcuousl} in the Journal nf Ctneral Physiology (I to A I) 

The third lecture pages) 6\ Dr ff horns discusses tho transtomntion of 
mononuclear blood cells into mnirophnges epithelial cells and gnut cells and Js followed 
by a comprehensive sunej (oO pages) of recent iimstigations concerned with tho parathyroid 
glands b} Dr J B Callvs 

Empiricism niid rntiomhsm a dist-ussioii of the proper method of treating data from 
the statistical and mathematical standpoint is next presented ( 4 pages) and followed bj a 
lecture (15 pages) upon tho histone outline of medic il therapj dcJivircd b\ Professor Knud 
Faher of Copenhagen 

The final lecture (14 pages) dchvtrcd bj Irofessor Brouwer of Amsterdam, surrejs 
comparative anatomv and niuropathoJogv 

The volume is without nn uidtx but the Ivpographv is excellent 
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Press 
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EDITORIALS 


The Nature of Allergens 

T he del elopmental ttoik m aiiapbjlaxis and m a’ 
present status on 1''*' basis of the assumption that 
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The purest knoun proteins act as aiitigfens Indeed, the piiier the pro 
tein the more thoroug^hlj it sensitizes the animal and the smaller is the dose 
necessar\ E\en cijstallized pioteiiis, such as hemog-lobm, egg albumen, and 
edestin are antigenic 

Earlj efforts were to dctcimmc whether anj thing less than the whole 
protein molecule would sene ns an antigen and if so, at what stage of its 
racemization the antigenic power will disappeai Vaughan and his cow oik 
ers have maintained that tlie piotem molecule is made up of two factions, a 
sensitizing, nonpoisoiions moiet\, and a nonsensitizmg, poisonous poition 
The sensitizing faction is diffeieiit m its chemical composition in e\ery pio 
tein, while the poisonous faction is the same oi nearl> the same in all proteins 
The nontoxic, sensitizing group appeiis not to be a biuret bodj Zunz, like 
wise, belieies that the ammo acid ^^oups responsible foi sensitization are not 
the same as those producing shock Gn} and Eobeitson concluded that the 
propertj of specificitj is exeicised b} certain chemical gioups in the protein 
molecule "Wells and O&boine concluded that specificitj is determined b} 
chemical struetiue lathei than bj tlit biologic oiigin of the piotem 

E^en the earliest digestion of proteins lessens the antigenic activitj 
Until recently proteoses and peptones ha^e been considered nonantigenic, but 
the probability is that pioteoses aie still antigenic The tuberculin reaction 
IS probabh a proteose sensitization unction Gelatin, a h 7 droIytic protein, 
IS nonantigenic, piobablj due to its he) of aromatic ladicles Obermyer and 
Pick ha^e found e\ideuce that the aromatic ladicles may be of importance in 
determining the specific chaiactei of immunologic leactions Wells states 
that the cleavage pioduets of a piotem c\en when all are injected togethei, 
have no antigenic capacity When artificialh reunited into colloidal mole 
eules (plasteins) their anti^^cnic capaciti may be lestored Wells states that 
m the hydrolytic clea-vage of piotems the capacity to invoke antibody forma 
tion IS lost somewhere between the intact hfate of the molecule and its eom 
plete separation into the constituent amuio acids But as y et w e do not 1 now 
just where Although tliere liaie been many contiadictoiy findings reported 
as to the antigenic eapacit\ of pioteoses peptones and peptids, most of the 
statements ha\e been made witli little conipieiiension of the changes involved 
in protein hydroljsis or of tJie nituie of tlic mixtures iiuestigated The so 
called peptones aie notoriously variable preparations To make matters 
worse, much of the worl has been controlled with the anaplnlaxis reaction 
Here the criteria of reaction aie furnished by the behavior of an injected 
animal, and as manj of the anaphylactic symptoms ma^ be essentially lepro 
duced by mtoxication with protein cleai-agt products independent of any im 
munologic reaction, the ^aluc is dubious A critical in\estigation and rcMew 
by Pmk emphasizes the worthlessness of much of the published evidence 
There is no reason at present to assume that tlie so called proteoses or pep 
tones of various designations represent anything but tlie crudest mixtures, or 
to expect that constant results will be obtamed m any investigation as to 
their properties 

Abderhalden claims to ha^e produced sensitization with a synthetic poly 
peptid containing fourteen molecules of Icucin md glycin Zunz claims sim 
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liar results uitli simplei polymeis These statements are, houevei, not easilj 
accepted, foi the leactions were obtained after intiavenous injection into 
anesthetized labbits and consisted of fall in blood piessuie, incieased late 
of respiration, and expulsion of feces and mine These reactions, slight as 
they weie, were not constant Mam' of the leactioiis weie quite negative 
The plastems, pieviously lefeiied to, aie, on the other hand, true synthesized 
proteins produced from proteoses through the reverse action of pioteolvtic 
enzj mes 

Kumeious attempts have been made to produce anaphylaxis to nonpio 
tern substances This has never been conclusively demonstrated in animals 
Eaih claims of anaphjdactic shock to nonprotein substances have usualh 
been discredited and found due to anaphylactoid reactions, thus, lipoids and 
agai liaAe pioduced symptoms veij' much resembling acute anaphylaxis but 
due to blood changes, one of the most prominent of which consists of throm- 
boses in the pulmonary circulation Howei'ci, this uoik has been carried out 
chiefly on experimental animals, and it is well known that difteient animals 
shoAV the greatest variation of susceptibility 

Pick has found an apparently nonprotein substance in young tvphoid cul- 
tuies vhich, on injection, pioduces piecipitins but no antibodies Paikei has 
found a similar substance in pneumococci, influenza bacilli, and staphylococci 
Heidelbeigei and Avery have isolated a pop sacchaiide from the irneumococ 
cus which causes the production of precipitin They have found three polj- 
sacchaiides, at least one ot uliich is entirely nounitrogenous 

Eecently the question has again been raised whether the antigen in some 
cases of allergy is piotein m nature 

There can be no doubt that jrollens contain piotein substances Haeyl 
has obtained an albumin, a proteose, and a glutelin from the pollen of lag- 
weed These proteins aie, lioweAei, A'eiy feebp' antigenic LTricli and Koes- 
slei have reported successful sensitization of guinea pigs ivitli pollens, but 
Cook, Coca, and others were unable to sensitize guinea pigs 
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The\ fuitlici ttstecl 1 por etut and 5 ptr cent conccntntions of ragweed 
poJIcn evtract The stronger contuned onlj three times as much nitrogen 
hut uas aetualh ten times as potent when checl ed bj nasal testing The 
conclusion was that the actne substance of pollen is not protein, that stand 
ardizatioii b\ mtio^tu coutmt and complement fi\ation does not deter 
mine the content of the aefne substance, and that trtafment ivith piotein fioe 
extract should be effcctne and it the same time fiee from the possible objee 
tioinble features of injection of extraneous piotem Thtr found that the 
components uhich act as antigen uhen pollen extracts aie used in eomple 
ment fixation tests ait itmo\ed bj protein digestion but that the atopic 
actiMtj was undimimshcd 

These authors in 1925 treated sixtx tuo raguced sensitnc persons uith 
proUin flee extiacts These extiacts gaxe negatne biuiet Adamhienicz, zau 
throprofeie and reduced sulphui leactionsfoi piotein Bightx thiee and nine 
tenths per cent of the senes ncrc practiealh free from samptoms 

Black points out that stnndaidization of pollen extiacts bj nitiogen con 
tent is not reliable for there max be some pioteins present which are not 
antigenic Complement fixation as applied to pollen extracts is onh another 
method of defernnning flit protein in the extiact and nhile it max seixe to 
distinguish some piotems fiom others, it is entnelx \alueless as a means of 
estimating the amount of actne substauet 

Groie and Coca sugetsted that tin actne substance lesembled in enzMue 
Black has shaken ragweed extiact foi foui hours in a ineehanical shal ei and 
found its actnitx unchanged If has bien frozen solid for six dais and lost 
none of its actniti Boiling for tin minutes and heating in the autoclaie at 
fen pounds for ten minutes did not aftict it Flip eiidcnce does not support 
the assumption that the actne substance is an enzime The former authois 
had previoush reached the same conelusion 

Black believes that anaphj lactic reactions max be stcuied in guinea pigs 
b> the use of extracts uch m protein and pooi m actne substance but that 
tiicsc reactions, like complement fixation are icaetions to the protein of the 
extract and haie no relation to the atopen or alleigen 

Tile obseiiations of Grove and Cota and of Blacl aie of the utmost inter 
est ni that thej again laisc the question ns to whethei substances which pio 
ducc chmeal aller^i or auaphjliMR need uecessardj be protein in natun 
hiatuialH tlic woik requires confirmation and studi fiom larious additional 
angles The question arises whcthci the nitrogen free extracts obtained after 
tr\ ptic digestion were tested against nonseiisitiie contiols to make certain 
that the subsequent reactions were not nonspecific in chaiacftr Presiimabh 
thej are not, and piesumabh these control tests have been made 

We should bear in mmd that Bernton and his coworl ers haie found pro 
tem dorn allies in pollen which appear to bo actne in extremeli minute 
amounts One gram of timothj pollen iielded 0 0031 grams of pioteose \ 

0 0039 of proteose B, 0 0012 of albumin and 0 0023 grams of glutelin Fifteen 
per cent of Bernton ’s cases were found scnsitiie to albumin onli 21 per cent 
to proteose A onh 21 per cent to proteose A and albumin, and 12 per cent 
to proteose A and B and albumin 
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been well done The desex iptions of Councilman and Lafleur, wiitten in 
1891, leniain the classic on the subiect The facts laid doAvn by them have 
been fuithex amplified bj"^ Doptei, Kuenen, Chiistopheison, and leceiitty bj^ 
Callendei Theie aie, hove\ei, facts that beai lepetition and seem paiticu- 
laily Moith emphasizing aftei experience in the tiopical climate of Egypt 
vheie amebiasis is common, and in Ameiica where an nndeistanding of the 
disease is uncommon 

In the American Hosjntal at Tanta, vliicli caies foi both foieign and 
native patients, 2 7 pei cent of the patients treated in the past tliiee yeais 
have had clinical amebic dj^senteiA This does not lepiesent the number of 
patients haiboimg the paiasite The incidence of amebiasis, bj vliicli is 
meant demonstiable infection uitli Eiidameba histohtica, is veiy high among 
the native people Adequate suiieys to show ]ust how high have not been 
made, but the incidence is cei tamlv so high as to be almost unn ersal among 
the native population 

The small nuuibei ot patients suffeiing fiom definite disease due to this 
infection uitli Eiidameba histolytica is only explainable by a cleai concep 
tion of the life histoiy of the paiasite and the factois concerned in its in- 
vasion of the host The ideal condition foi the paiasite is a nice adaptation 
to the host so that theie is no distuibanee of function which mil bring the 
defense mechanism of the host into play against the paiasite The accepted 
stoiy of the life of the Endameba histolytica shows hov this can be The 
noimal habitat of Endameba histolytica is the human colon The active 
pait of its life cycle is entirely confined heie Dissemination to other hosts 
oceuis m a lesistant inactive foim, the cyst The active vegetative oiganism 
loses its activity, deci eases in size, and forms about itself a resistant capsule 
111 the encapsulated state, the nucleus divides and subdivides to foim four 
smallei nuclei In matiiie cysts theie aie alvays foui nuclei and veiy seldom, 
probably nevei, moie (Dobell) 

The cysts aie found in the noimal oi neaih noimal stools of peisons who 
have lecoveied fiom dvsenteii or Avho may nevei have had anv symptoms 
The cvsts aie easilj injuied by diying, heat, cold, oi sunlight Conditions 
in Egypt and othei tropical and subtropical countiies aie such that tiansfer 
of cysts to flesh food mateiials is common Chief among the agencies of 
tiansfei aie hands, water, and flies 

An illustiation or two wiU make this cleai The Mohammedan is re 
quiied bA leligious law to vash himself aftei defecation, not only externally 
but also the lovei poition of the lectuni Because of this fact, the bank of 
a stieam or canal is the most comenient latiine Watei in the canals wheie 
theie IS a dense population is commonly giossh contaminated Since the 
cashing IS peifoimed mth the baie hand and fingeis the nails especiallA 
are giosslv contaminated with the peisons’s own feces Those who are so 
contaminated and act as food mei chants oi cooks aie constant sources of 
food contamination 

In tiopical and subtiopical countries, the vatei is taken diiectlj fiom the 
canals foi nrigation and for use in the homes Fresh Acgetables vhich ma^ 
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be eaten nncooked ire feitilized lutli ing:lit soil, iirigated with canal water 
and fiinlJ} I ept fiesh in njiilcef b-v dipping in ciinl water 

Plies abound in ill chmitos ospecialh in the tiopics and wheie focal 
matter containing: cists is exposed the' feed upon it It has been proved 
that the cjsts of Fndaincbn histol'tica sunne in the intestines of the fiv and 
pass throiifrli it nnehangred (AA t in on iiifl 0 Connoi 1914 191G ) If the c' sts 
are deposited b> the fi' on human food the^ leadih find access to the gastro 
intestinal tract It Ins been pio'ed that onlj imtiiic C'sts aie infectne 
when eaten CWalker and Scllards ) Under conditions existing in the small 
mtestme the c^st wall luptuies ond a Inmg ameba escapes It is geneialh 
belic'ed that one oiganism containing tII foui nuclei emeit,es and that this 
then diMdcs to foim four new nimbas No sexiinl phase has been demon 
strated 

As soon as the 'oung pnnsite comes in contact with the mucosa of the 
laige mtestme it attache's itself to the liimig epithelnl cells Probablj b> 
a process of c'tohsis a supeificnl erosion ot cells is pioduceci and the paia 
site h\os m and upon the dissohed cells penetiating downwaid as the 
piocess of cjtohsis continues and living m the citolized mateiial close to 
the Ining cells As the paiasite mxades new tissues the host eiulenxois to 
limit and ropnii tlie damage done Usualh a state of equilibrium is reached 
cailj and the ulceration nexer becomes extensne If the lesions arc aera 
mild, no subjcctiac oi objectne samptoins maa be noted and the indiaidual 
becomes a contact caniei The casts fiom his stool aie fulK aiiulent and 
capable of pioducmg soacre chmcnl dismse m i suitable host 

The initial infection often loads to a shghth moie evtensiac ulceiatioii 
of the intestine and the symptoms of diarrliea oi dasenteia suptnene The 
attack 15 quickla oaeicomo and the peison buomes samptom ficc There arc 
still howeaei c}sts in the stool and thue mn be moie oi less frequent 
return of samptoms depending on such things is indiscietioii in diet woil, 
exeicise, or exposuie This condition is known ns the comalcscent cainei 
(Wall er and Sellaids ) The contact carnci condition is friqueatla encount 
ered among the natiao people of Egapt and is seen among foiei^iUeis The 
conaalesccnt earner condition is tin common condition among the lattei 
When a condition of cquilibiium bttween host and piiasite has been 
nearh reached mid djseiiteiic sMuptoncs haac nbntcd some of the amebas m 
the tissues become mnctiae lose ba cgestion tlie engulfed led cells and other 
food pi the citoplasm cUcieise in size and are discharged from the ulcers 
into the lumen of the gut This is the jnecastic foim A resistant capsule is 
tormed about the parasite as it continues to diminisli in size, its nucleus 
diaides and rcdiaides to form lour smaller nuclei chromatin bodies maa 
form in its cjtoplasni, and it is noa\ Juoa\n as a cast In the c 3 Stic form 
the parasite passes from the colon of its host, and the c>cle is completed 

Eaidence shoavs that if the parasite passes from the colon of its host 
before the c>sts aie fulh foimed or m the aegetafiac condition thej quicLh 
perish and thercfoie cannot infect a new host (^^alkc^ and Sellards ) It 
IS onh when the iecal stream through the boavel is nearly or altogether nor 
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raallv prolonged that tlieie is time foi the foimation of cysts In kittens 
wheie a severe fatal djsenterj is the result of infection, cysts do not appear, 
and m the Inei lungs, and other tissues, cvsts aie not found 

If these facts are kept in mind it ivill be seen lyhj’’ the seaich is for 
cysts 01 preci Stic forms in the noimal oi neaily normal foimed stool, and 
foi amebas in the dysenteric stool and in the tissues 

It IS not within the scope of this paper to discuss the differential char- 
acteiistics of the legetatne piecistic, and cystic fonns of amebas The readei 
IS lefeiied to the abundant liteiatuie on this subjeet 

Apparenth all stiaiiis of Endameba liistoh tica are equally yirulent, but 
among a numbei of peisons exposed to a giyen souice of infection, a coin- 
paiatively small numbei mil have clinical evidence of the infection, and the 
lemamdei will show only slight signs or none at all It is a common ex- 
peiience in the tiopics to find people showing no symptoms, jet having cj'sts 
in their stools In postmortem ivoik vhere the possibilitj’- of mild to insig 
nificant lesions is kept in mind, a consideiable numbei of amebic ulcerations 
aie discovered in the colon fiom patients who have died fiom other causes 
Renews of seien eases that occuiaed in Pittsbuigh and Cleveland showed all 
to be very severe with oieiv helming lesions Pailuie to discovei mildei 
infections, in the light of experience with the disease in the tropics, suggests 
the possibility that many mild to insignificant amebic lesions are oveilooked 
in our northern hospitals Certainly this is true clmicalljq for of the seven 
cases all of which were seveie and four of which were complicated by livei 
abscesses, only two were diagnosed clinically and one other suspected 

Where there is an infection in the colon, the ulceration maj extend as a 
superficial erosion or as a deep penetration of the tissue The foimei exists 
veij’’ eailj’- and is limited in extent The latter is the common and more 
typical lesion The cytolytic activity of the parasite residts in a deep, v ell- 
like necrosis of the mucosa, and the parasites migiate down thiough the 
necrotic material and lie in close proximity to the living cells belov Tlie 
muscular coats, first the muscularis mucosa and later the muscular wall of 
the colon, offer resistance to the progress of the lesion, and the ulceration 
spreads laterally under the mucosa, forming small localized lesions chaiac- 
terized by a naiiow^ perforation of the mucosa communicating with a crater 
in the submucosa This is the “bouton de Chemise” lesion of the Fiench 
ivnters Grossly, it looks like a yellow, necrotic, slightly raised point, rang- 
ing from a pinhead to a pea m size, and located in the mucosa of the colon 
Such a lesion might he mistaken at a casual glance for a caseous tubeiculous 
nodule On section, it shows a narrow^ orifice, undei mining crater, a central 
more or less necrotrc jellj'-hke mass, very slight surrounding inflammatory 
reaction, and amebas This lesion may be the onlj one present to gross in- 
spection, or it maj^ be, and often is, seen in connection with more advanced 
lesions in the severely ulcerated colon As the lesion extends, it increases in 
size and may penetrate the muscular coats The amebas advance -with the 
necrosis and remain in large numbers near or sometimes penetiating the cells 
of the Ining tissues If the ulceration is progressive, several amebas may be 
found m the blood vessels and lymphatics supplymg the involved area of 
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gut Secondan bacterial infection soon occurs from contact of the ulcers 
with the fecal stream The in;iured cells become moie defiiuteh necrotic, in 
flammatorj reaction sets in and the clinical picture of d\seuter\ is present 
The undermined mucosa is cut off from its nutiition dies and is cast off is 
sloughs, leaving ragged ulcers with oierhangiiig edr^es iieciotic bases and 
surrounding inflaramator^ reattion As the ulcers enlarge, the\ become con 
fluent, first b\ the formation of submucosal tunnels, and latei fiom the death 
of the overijiiig mucosa b} cliaimels of ulceration The iiitestmnl niucoss 
is pitted and groo\<.d m \arious swed and shaped sress of ulceiation sepo 
rated b> islands and isthmuses of mucosa The ulceis nn^ penetiate the 
musculai coats of tlie intestines and the strosa alloumg the contents of the 
gut to escape into the abdominal caMf\ As a rule, houeMr tin prociss is 
not so lapid and inflamimton h action about the ulcerated aiea pioduccs 
thickening of the gut nail fibrous tissue and adhesions to siuioundiiig 
tissues The bladder and genital tract haae been invaded bi evtcnsion from 
an intestinal focus 

The ulceration mT\ spread so lapidh in the intestinal mueosa ns to 
cause the oaerhanging mucosa to tall auai from tlij submucosa before it Ins 
had time to become necrotic ITtmoirhnges otcui from cioded msscIs and 
the blood foniis cobueblile clots m tbe ulcers which gne the gut a shaggy 
appearance Such ms the appearance of the colon of an eldcih man uho 
uont on a world tom for the sake of Ins healtli conti ictiil nmebit infection 
in the Orient and died in Pittsbiii,.h this winter It lepresents what ma^ 
be evpeetcd in amobio infection when the upaintne powers of the host aje 
at a low le\ol In anotlicr patient in Pittsburgh whose resist mce was low 
ered, 24 centimeteis of the colon wen conip)ef()\ gnn,,nnous Still another 
case of aci 3 so\cie ulceration and gan^une occuiud in a natne Eg\ptmn 
who was brought to tlie liosjufal becflus* of a fuutuu of tin. spine in the 
upper dorsal icgioii At tlu time ot admission tluie wtic no dtsenteiic 
S}mptoms lliGit was couiphte pnrnUsis of the %oluntan muscles on both 
sides below the le\tl of the fi ictuicd ^(.ltcbrn and the patient rapidl\ dt 
a eloped a most diaimtic aim bit distnten and died with a gangienoiis in 
testine Just what part is due to the amebic infection and what to secondare 
invaders in cases like these is impossible to saj Ccrtainlv flic widespread 
destruction would not ]la^L occuircd without amobas 

The eailiest lesions of amebiasis are found in those poitions of the colon 
where stasis is most lil e]\ to occur Cecum rectum sigmoid colon splenic 
flexure, and hepatic flexuit show ulceiation lu diminishing f^equenc^ as 
named (Ciiil < ) In sc \cie cases tht colon is Id tlj to bt iinohtd through 
out its length The ajipcndix is commonij mvohcd in cases wheie there 
are exteDSi\e lesions in the cecum Amebic lesions of the appendix were not 
encountered in a renew of 24 appendices (13 from iiatncs), which were 
bi ought from Fgipf 

In the primary lesion of the tollar button t\pe with i jelly like necrotie 
slough amebas are easj to find Such lesions mn\ be found alone or in con 
junction with othoi*s and arc to be sought and sectioned When the ulcers 
become infected with bacteria amebas are found less numerously Thee are 
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found m the deepei paits of the neciotic base in close piosimity to the living 
tissue, or still moie often in areas of neeiosis undei the oieihanging edges 
of ulceis Amebas may be seen penetiatiiig among the living tissue cells 
111 the margins of the ulcers oi in small blood vessels iieai them They occiii 
111 groups, aie disci ete fiom the tissue cells, and aie usualh suiiouuded bi 
a deal zone The moie lapid the piocess of ulceiatioii and the moie violent 
the disenteij, the moie numeious the paiasites Peivei and fever paiasites 
are seen in lesions as the ulceis become less piogiessne, and healing becomes 
eMdent Neithei in the sections fiom Egviit noi in cases in America liaie 
amebas been found in the piesence of granulations They may be found in 
ulceis that shov healing, but theie is no healing in the poition of the ulcers 
■where the amebas aie found The colon of a nuise who had amebic disen- 
teiv (diagnosed in Pittsbuigh and tieated vigoioush vitli emetni befoie 
death) showed veil extensile ulceiations of the type expected in chionic 
amebiasis, vith fibious thickening of the gut wall Giossly theie was much 
evidence of epitheliabzation of the uleeiated areas, and iiiici oscopically theie 
was much gianulation tissue JIaiiv sections w'eie made but no definite 
amebas weie found 

Often extensive ulcers mai show few^ amebas aftei secondaij' bacteiial 
imasion has occuiied and the walls of the intestines have become filled with 
inflamniatoiy exudate This inai be because the ulceis started by the amebas 
haye been spiead moie lapidly bv the secondary imaders, and the inflam 
inatoii reaction exeits an unfaioiable influence on the amebas It is ceitain 
that the extent of the ulcciation appears at times to be out of all propoition 
to the number of amebas present and careful search is necessary to bring 
them to light 

It has been pointed out (Callender) that the t\pe of ulceration seen in 
an intestine oi the type of cells in a stool are not alwais tiustwoitliy guides 
in the diagnosis of dysenteri Bacillary disenten mar coexist wntli amebic 
The bacillar j pictuie niai be supei imposed on the amebic pictnie Con- 
yeiseh the finding of amebas in an ulcerated gut does not iiecessaiili pi ore 
that the clinical manifestations of disease aie due to its piesence Neither 
does the tjpical supeificial ulceration of bacillai-v diseiiteii and the lecoien 
of an organism mean that seaieli foi masked ulceis of amebic oiigin is iiii- 
necessaiy Similarly the finding of legetatne or encisted amebas in a stool 
does not necessarily mean that the patient sufteis from amebic disenten 

The character of the stool in amebiasis depends leij gieatli on tlie 
extent of the ulceration the position of the ulceiation high oi low in the 
colon, and upon the tipe of secondary bacteiial imadeis present As a rule, 
the stool IS foul, mixed with feces and swaimmg with oiganisms It is likeh 
to be small in amount in seieiei cases and may be laigeh mucus As the 
condition of the patient niipioves, the stool becomes more total in chaiactei, 
of a pea-soup consisteiici , blown in coloi and containing considerable quan- 
tities of blood and mucus The mucus is foxuid as small masses of sago like 
material stained with blood and floating in the liquid feces In very acute 
cases showing such stools a loop full of feces is alwa3s searched fiist for 
motile yegetatne amebas It is spiead on a glass slide and piessed out 
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under a co\er slip and examined at once The more acute the ulceration in 
the bowel, and therefore, the moie acute the disease the shorter is the time 
that elapses between lea\mg the host s tissue and examination, conscquentl^ 
the better the chance of finding the oit,auisin raotik If tlic ulceis are heal 
ing, or paitialh so, and the host is lesisting his infection tlie diairliea mil 
be less Molent, the chances foi the organism to begin tlie process of en 
cystation mil be greater, and mnn\ of the amebas will become iiiactne, and 
c^en though kept niidci ideal conditions on a -iMim stage it m‘l^ be difficult 
to detect motilitj Onlj motile ictne amebas ingest icd blood cells, and 
so this diagnostic sign should not be expected under conditions nliicli pro 
duce piecvstic and cjstic forms 

In diairhcic stools oi formed normal stools such ns aie obtained from 
con\alc&eent earners with a small amount of ulceiation in the intestine 
man^ piecjstic forms and c\sts mil be found in the stool If the stool has 
on its smfacc a trace of blood oi a bit of bloodj mucus this should be espe 
ciall^ searelied The specimen is macerated with a drop of normal saline on 
a glass slide and examined unstained mth the low powci objectne against 
a dark backgiound Amebas cjsts and pieejstic forms appear as bright, 
rounded, translucent bodies of umfoim oi irrogulai size, depending on nhcthei 
the^ arc in the same sta^e of development No time is wasted looking for 
motilitj unless the condition of the patient and cliaractei of the stool would 
indicate that the disease is acute oi \eij active 

To bring out the evsts and make it possibh to count tlieir nuclei, the 
fecal suspension is mixed witli a watcrv solution of iodine in potassium iodide 
‘the strongei the bottti ’ (Dobell ) -V diop of stiong tincture of iodine 
mav bo used if it is put on the slide hist and allowed to evapoiatc almost to 
drviiess The drop of omuNion of feces is then nibbed up in the centei ot 
the iodine area 

To examine the nuclcai stiucture of amebas and evsts fixation of pei 
fectlv ficsh specimens while thev ire still wet is uece&sarj (Dobell, 1919) 

Amebic d>sentei> is an unfortunate event from the ameba’s point of 
view The oiganisms arc forced into the outer world out of their normal 
habitat so suddenly that thev have no time to enejst themselves Just as 
unfortunate from the point of view of the parasite is the formation of sec 
ondarv lesions in othci parts of the host than tlie colon because here again 
cjst formation does not occiu and there is no possibilitv of completing the 
life ejele 

The most common secondarv lesion is liver abscess The intestinal ulcers 
furnish the atrium of infection and amebas pass bj way of the blood stream 
to tlie liver The first evidence of their presence in the liver is a hepatitis 
then small abscesses form Probablj at first thej are multiple, and although 
usually in the right lobe thej mav occur in anv pnit of the livei The small 
early lesions contain a cential, nonpuiulent necrotic mass and many amebas 
The abscesses incioase in size due to the action of tlie parasites and coalesce 
to foim largei abscesses It is not until the abscess lenches a considerable 
size that it can be diagnosed climcalh Ihis mav be the leason that some 
authors have desciibed liver abscesses as usual’' solitarv Fxponence lias 
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taught that in main cases they aie multiple As the size of the necrotic area 
inci eases, the abscess content is likely to be invaded by bacteria which change 
Its chaiactei, gniiig it a piuiilent nature Ruptuie of blood vessels in the 
neciotic nails aliens the escape of blood into the cavity and imparts to the 
niixtuie the chaiactei istic ancliovv sauce appeaiance 

The chaiactei of the nail of the abscess depends somewhat upon the 
course and diiiation of the lesion If the abscess is recently foimed, the wall 
mil consist of a neciotie zone of tissue gradually passing over into living 
tissue cells In abscesses of purely amebic origin there is necrosis of tissue 
without pus formation The amount of mflammatoiy reaction in the wall 
depends on the character and presence of secondary invaders If the progress 
has been slon or kept at a standstill by treatment or by the resistance of the 
patient there will be plentiful fibiosis m the abscess wall 

In amebic abscesses that aie increasing ni size, the wall is filled with 
smallei ‘iecondaiy abscesses which contain an abundance of amebas As the 
smaller abscesses increase in size, fliev coalesce with the main abscess and 
become part of it The result is that the inside of the amebic abscess has an 
irregular sloughing wall with manv larger and smaller cavities opening mto 
it The microscope shovs multiple small eaih and larger later abscesses m 
the zone about the main abscess Amebas aie found in all abscesses but are 
most numerous in the smaller ones and ah\ ays near the Imng tissue 

In old, long standing, secondarily infected and treated abscesses, amebas 
may be hard to find When they are fen, great care must be exercised not 
to confuse large tissue cells oceuiimg singly with amebas The ameba does 
not normally contain fat, so fat stains help to difteientiate them from the 
large vesicular fat-beaiing cells that are sometimes seen packing the spaces 
betneen fibious tissue bands and penetrating among stioma cells near chronic 
abscesses Sections carefully stained with non hematoxylin after fixation in 
bichloride solution bung out the diiierential characters of the nuclei (Dobell, 
1919 ) 

The lung may be involved secondarily to abscess of the liver by perfora- 
tion of the diaphragm and pleura There is no essential difference between 
the progress of the abscess in the lung and iii the liver 

Abscess m the brain arises, as a rule, fiom the excitation of operative 
procedures on abscesses of the liver It is undoubtedly embolic in origin No 
cases of biain lesion have been encountered in this study 

Amebic lesions occur m other regions of the body Thej’^ are nearly, if 
not always, due to extension of a colon lesion to a devitabzed area Infec- 
tion of the bladder, testes, and seminal vesicles, peritoneum, abdominal wall, 
and skin have been discovered, but such lesions must be regarded as more 
or less accidental Smith records an amebic infection of the knee joint rvith 
multiple sinuses Kofoid and his associates, bj a metliod of their own, claim 
to have demonstrated amebas m the lesions of chronic arthritis and m the 
Ijmph nodes of Hodgkin’s disease Their results have not been generally 

accepted 
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ro\CLU‘5rovs 

1 T}n cornet mtoj pn tation of in imobic iosion dcpejids upon i clcii 
Hcojrnitioji of the stitus uhich e\ists bet^\tcn the host jikI pansito, and 
tlie secondnn inodifMJipf factors ^\hlch m'i\ intenem to obstuu the pictiue 

2 Iho fact that inubic infection exists \\itIiout sMiiptoms oi ^\lth 'sqi's 
niinoi siDiptoms ind iniiioi lesions often leads to failme in lecojrmrm^ casci 

3 Ttecoprnition of c js«s nithmit simptonis is possible onli thiough seaich 
for c^sts ju the stool rxpeinnte Ins taught flint e\tu then onh positive 
fiiKliii„s aie contlusiM is t^sts nn\ not appeal in the stool of earners o\er 
consideiablc pounds of tinu (hjieiiding upon flu <\teut of the lesion and 
vhethei oi not it is pioj,iessm„ oi legiessiiig 

4 Recognition of casts with <l\s<nteiie j>nnptoms consists in the iden 
tification of legetatiK inubis pneastu iorins oi casts in tlie absence of 
moie obaions etiologa 

5 The leco^nition of aunbic ideiiation depends upon the gioss appeal 
anee onh as it is sii^gistiat the fiual dceision lests on finding aniebas in 
the lesions 
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STUDIES OF THE ACTION OF SODIUM THIOSULPHATE IN 
METALLIC INTOXICATIONS'^ 

I The Eieect of Sodilm Thiosulphate on Arsenic ELIMINATIO^ 


Ba A G Young, PhD, Ann Arbor, Mich 


I N 1920 KaAaiit' lepoited beneficial lesults obtained by ti eating aisenical 
dermatitis by intiaAenous injections of sodium tbiosulpbate This was 
followed bj' the woik of McBiide and Deiinie" m this countiy Smce then 
the use of this compound has been extended to the tieatment of othei metalbc 
intoxications, such as those due to lead, bismuth, meieurj, etc ^ The work so 
far consists laigely of chiucal lepoits The geiieial opinion at Gist seemed to 
be that sodium thiosulphate inei eased the rate of elimmation of the toxic 
substance, theieb^ exeitmg its benefieial effect Gioehl and Myeis^ and 
Mveis, Maiples, Gioehl, and Thione'® repoit that sodium thiosulphate in- 
ci eased the late of aisenic excietion in metallic toxemias Kuhn and Loeven 
hait^' expel imenting on labbits found that sodium thiosulphate reduced the 
total amount of aisenic excieted per tuenty-foui hours Later Kuhn and 
Reese' lepoiting on clinical cases said that “The tieatment mereases the 
cxeietion of aisenic and hastens the lestoration of the kidnej s to noimal ” 


Table I 

Showing the Effect of Sodium Thiosulphate on Arsenic Tolerance 


CONTROLS 



NA ARSENATE 

MC PER KG 

1 IVYD 

Rabbit No 13 



4/23/25 

25 


4/29/25 

15 


5/ 5/25 Dead 


12 dais 

Rab No 15 



4/23/25 

25 


4/29/25 

15 


5/ 5/25 Dead 


12 dais 


Hab No 1 

3/27/25 25 

4/ 1/25 25 

4/ 3/25 Dead 8 dais 


TREATED 


na arsenate na thiosulphate 



MG 

PFR KC 

MG PER KG 

LT\ED 

Rab No 

10 




4/ 7/25 


30 

10 


4/17/25 


30 

— 


4/23/25 


30 

— 


4/24/25 


Dead 


17 days 

Rab No 





4/23/25 


25 

— 


4/24/25 



50 


4/29/25 


15 

— 


5/ 8/25 


15 

— 


5/12/25 



50 


5/15/25 


15 

— 


5/1 C/25 


— 

50 

3C davs 

Rab No 

~ir~ 




4/24/25 


25 

50 


4/29/25 


15 

— 


5/ 8/25 


15 

— 


5/12/25 


— 

50 


5/15/25 


15 

— 


5/1C/25 


Killed 


32 days 


•Department of Mat< ria Wedlca and Therapeutics Unlierslti of Michigan 
Hecelicd fo^ publication Juli 22 I02i 
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G2S 

These repoits are coiifiioting and suggest tiit folloiung qiiestions 
a Does sodium tliiosulphite act difteicnth in man than in labbits’ 
b Docs it net the same on organic is on inoigniiie aismic* 

The Moik heieiu iipoitcd luis iiiKUitakon in an attempt to uisnci tht 
aboie questions 

METilOD 

Rallits — Sodimn niMiiati w is artmmistiud intniinousli to i ibbits in 
doses of from 25 to 30 lug ])ii Kg ot bodj Height Half of oich group ot 
labbits recened sodinni thiosiilpbnte inti iienoiish in doses of lO mg pci kg 
at internls betneen the arsenic mjictions as sliOHii in Table I ff the iiiimnl 
suriised the initni dose of arstnic a second dose of 15 nig per Ig nas 
giien At the time of death tiie snimals niie autopsied and examined for 
gloss lesions 

flcsii/ts — Table I shons the siiioiiiit ot ai-senic and thinsulphate gnen snd 
the iiumbei of dajs the animals sunned Tho of the inninls retening no 
thiosulphate suctumbed on the tuelftli dot aflir ucining but 40 mg per 
Kg of sodium arsenate in tno doses of 2i and 15 ing lespeetneli The third 
one sunned but tno dais follonmg i second iniiction of 25 mg per 1 g of 
sodium aisenitc The thiee amiiials rcceiuiig thiosnljihate titatinint liiecl 
seienteon thirty six and tliiiti tno dais lespectneh oin icquiring three 
doses each of 30 iiig pei kg to produce deith another nqniiid one dose of 
25 mg and three doses of Ij mg per 1 g to piodnce deith Knbbit Vo 17 
sunned one dose of 25 mg and tbiee dosis of 15 nig per 1 ilo but bad to be 
killed at flit nid of the tliiiti second dm beeniise of an iiijiiri It mil be 
noticed that labhit No 10 sniined sennteen diis after lecening but one 
injection of thiosulpliati 

TABIE II 

SnoiriNO THE Ettect of Soon ii TiiioscEPinTE os Arsesic FsrrETioN is PmaiTs 


RABBIT 

MO NA 
VRBEV ITB 
PER KO 

TOTVL V^IT 1 
ARSFNIC ‘ 
OITEJ Mr 

imiNE ANALYSIS MO VS 

1 *>4 IIP /2 HR 

EXCRFTEN 

PER CENT 
TOTVL \S 
GIVEN 

MO PER KO 
: N V TIIIOSULPH VTF 

1 

2o 

28 IS 

No urilic 

J 1 me 

74 

Nom. 

5 

30 

27 40 

! 4 42 mg 

No unne 

IG 1 

Vonc 

G 

30 

30 00 

4 08 mg 

No unne 

132 

None 

7 

30 

34 5S 

1 4 35 mg 

Vo imiie 

12 G 

Vono 

D 

30 

17 lO ! 

l‘*‘*l mg 

No iirjjh 

rc < 

None 

Vv Ever = 12 38% 

2 

25 

20 00 1 

I’So unne 

2ol 

S4 1 

•"O 

4 


41 CO , 

[3 21 

No urmc 


50 

8 

30 

20 10 

Ions 

No nnnr 

10 7 

'-0 

10 

30 

3o SO 

’43 

No nrjne 

0 > 

''0 


U Eurr = 8 177^ 

This data shons that the tliiosnlphate niciiased tin lablnts’ tolerance 
to repeated subletbil injections of sodium irseiiate It is tluiefoie iiiterist 
mg to note that it nould not piolon„ the aniiiiil s lifi if siivh Ini^i dosis 
o£ the arsenical were gnen That is it docs not mcriasc the 11 LD to a 
marked extent as slionn hi the following data 

The MLD of sodium aiscnate for rabbits is 45 rag pn 1 g Tins dose 
was administeied to a group of fi\c labbits The mjiction nas followtd im 
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mediatelj by an injection of 50 nig pei kg of sodium thiosulphate Four of 
the five animals suivived vdiile vithont the thiosulphate it is safe to predict 
that three or moie vould liaYC died A second group of five labbits was 
given 50 mg pei kg of sodium ai senate followed by the same amount of 



sodium thiosulphate Of this gioup only one sui\ncd This shows that the 
thiosulphate iias not a protection against an appioximate increase of 10 per 
cent of the L D The same lesults aie reported bj Voegtlem using sodium 
aisenite and arsenoxide “ Table II shows the effect of sodium thiosulphate 
on the arsenic exeietion of rabbits Two groups of animals weie used The 
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first group receucd no sodium thiosulphate wink the annuals of the second 
group recened 50 pei hg of sodiwm thiosulphate following the admm 
jstration of the aisemc Examination of this table shows that the average 
arsenic excietion ot the animals receiving thiosulphate was 35 pei cent lower 
than the a%eiage excretion of the 'inimals receiving no thiosulphate 

This confirms the finding of Ivnim and Eocvenhart who leportcd that 
sodmm thiosulphate i educed the told amount of aisemc txcieted bv rab 
bits per twentv four hours 



CLINRAU IWESTIGATiOS 

In reviewing the clinical hteiaturt to date one finds inniiv case reports 
but few of them are accompanied \ntii quantitatni studies of arsenic ex 
cretion before and after the thiosulphuU was gi'iu In the leftiences quoted 
above* ^ one finds that a twent> foiu houi speeinuu of unne ta) cn picvious 
to the administration ot the tlnosulplntc has been tonsidcred indicative ot the 
rate of excretion of the iisenic Ihiosvdphate was tluu gi\tn and the urine 
analvzed for five oi six dajs in succtsstoii 

Since the quantitv of uime voided from dn\ to d i\ i uus tonsidcnbh 
with the diet fluid intnhi itc it sttmvd logical to «\pttt that the arsciue 
output in cases of intoxication might vaiv from dm to d iv also In two 
coses of ai sojuoal intoxiention winch T have studied the sdminislration of thio 
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sulphate was followed by a deciease in the aisemc excietion as determined on 
twenty-foui-hour samples taken before and after its admimstiation Hon- 
ever, since the doubt existed as to the Talue of such findings the following 
method uas used Patients receiving aisphenamine oi neoarsphenamine but 
who shoved no toxic symptoms ueie selected after they had leceived four or 
five weekly treatments Pollouing a single tieatment, twentj^-fom-houi 
specimens of mine veie collected loi torn or file days Each sample was 
analyzed to determine the amount of arsenic excieted each day undei nor- 
mal conditions and also to deteimine the laiiation in the late of elimination 
from clai to dai The following veek when the patient received the ars 
phenamine tieatment, sodium thiosulphate was given mtiavenouslj for four 
or five dai s in daili doses of 10 e c of a 10 per cent solution The urine 
was collected as befoie and anahzed Foui cases ueie studied Chait I 
shows the lesults obtained m tliiee of the eases studied in this wai Exami 
nation of tins chart shows that in Case 1, appioximatelv the same volume of 
urine was excieted dming each fiie-dai peiiod but that onlv one-half the 
amount of aisenie wms excieted when the sodium thiosulphate wms gnen 
It also shows that the amount of aisenie excieted fiom day to day laiies 
so much that a single tw'enty-foui-hour sample cannot be consideied indica 
tne of the late of exeietion Case 2 is leii similai, sliowmig a deciease of 
36 per cent in the aisenie output In Case 3 the uiinaij output was more 
than doubled when the thiosulphate w'as giien, but the aisenie output was 
piacticalh uiiclianged In Case 4 the thiosulphate deci eased the arsenic 
output foi the foul -day peiiod about 25 pei cent, while the iiiinan output 
was practically unchanged 

Cases 5 and 6 (Chart II) were eases of aisenical intoxication It wall 
be noticed in Case 5 that the arsenic output was not materially influenced, 
vet the patient inipiored This is in keeping with Kavaut’s report of bene- 
ficial results obtained by the use of sodium thiosulphate m dermatitis not 
due to metallic intoxication Case 6 shows a definite i eduction of the dailv 
arsenic excretion 

DISCUSSION 

Examination of the liteiatuie shows that sodium thiosulphate is consid- 
eied hr man^ to be an “ideal” antidote foi aisemeal poisoning and that most 
obseireis considei that its beneficial action is exerted by inci easing the rate 
of arsenic elimination thiough the kidnei One is ceitainly coniineed that 
clinical impi or emeiit has been seen in a great many cases'* of intoxication, 
but so far no one has bi ought forth conclusire eridenee to show' how this 
beneficial lesult is obtained Mar pies and IMreis hare attempted to explain 
the action of sodium thiosulphate on the assumption that a hypothetical 
“baiiiei ” function oi the cell has been inter lupted They sar “It mav be 
reasonablr assumed that the reason for the effectir eness of sodium thio- 
sulphate in cases of aisenie intoxication is due to a stimulation of the proc 
esses which noimallv take care of arsenic but which hare become sluggish on 
account of the toxic action of the metal ” Ilorverer, no statement is made 
as to rvhat constitutes the “piocesses” rvhicli aie stimulated nor is anv evi- 
dence offeicd to pi ore the piesence of a “bairiei ” function in the cell 
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The Xvork of VoegtIeiii» Djer and Leonaid'* provides a much, better cs 
pianafiou of the toxic action of arscun? Thci ha\e shown that the toslClt^ 
of arsenoside is gieatU reduced by glutathione and a number of othei com 
pounds containing an &H group TIic\ saj 'It is quite lihelj that aisen 
oxidt leacts cheuucaU> with the leduccd foim of glutathione and peihips 
also witJi some other fell compoundb ® * * Reactions of this ’i\oukl 
natunllj i educe the concenti atioii of the feH compounds of the cell in pio 
poition to the amount ot aisenoxide added If the amount of arsenoxidt 
furnished to the cell should exceed a certain limit poisoning and death w ould 
neccssarilj ioUow as a result of the i eduction of the absohite amount ot fell 
compounds below the phjsiologie icquiuiueut After quoting the woil of 
Hopkins and Dixon to show the uupoitnut put phjed bj glutathione in the 
respiration of the cell the^ coutlndc that If glutathione reallj plajs 
such an impoitant pait m the life ol tin tell, then it is not at all smprismg 
that substances, such as arsenoxidt which leact with the feH gtoup of 
glutathione, should exert a tovjc action * * * in the final analysis 

arsenic would ha\c to be coiisidtitd as ii poison winch causes death of the 
cell bj interfeiiug with tlie oxidatno i>rocesses go\eined b\ glutathione ” 

It IS suipnsmg that so few of the papois published have shown anv at 
tempt to follow the effect of thiosulphate on the late of arsenic excietion In 
the work reporting quantitative results one finds that a twentv four hour sam 
pie taken previous to the admnustiatjon of the thiosulphate has been consul 
cred indicative of the late of excretion Ruhu and Reese sav In soiul 
cases the increase in the excretion was marl ed and in otheis it was slight 
• * • tilt more marked mcicases were of slight dmation and could not 
be maintained by subsequent dosts of sodium thiosulphate ’ On examining 
the chaits submitted bj these mvestigatois one is impicssed with the fact 
that the administration of sodium thiosulphate is sometimes followed bv n 
rise and sometimes bj a fall m the nisemc elimination Groehl and Mvcis^ 
(page 693) submit a chart showing that the urine previous to the adraaiistra 
tion of the thiosulphate contained 8 18 mg of arsenic Two daj s after the 
*hiosulphate injection had been started 31 48 mg of irseuic were found How 
ever, the arsenic output then fell to 4 01 mg for two days even though the 
thiosulphate ms being given Further perusal of this chart shows a rise and 
fall of the arsenic content throughout the period of treatment winch docs not 
correspond with the administration of the thiosulphate Most observers agree 
that less kidnev damage is found after tlic administration of sodium thio 
sulphate Is it not possible that the drug maj act in two wnjs (1) bj 
forming an insoluble compound with tlic arsenic which is excreted more slowlv 
and therefore does not reach the kidnej in such high concentration and (2) 
bj supplvmg available sulphur to the cells? 

CONCLUSIONS 

From the data submitted here one can conclude that in most instances 
the thiosulphate has markedlv diminished the rate of arsenic excretion and 
has never increased it even when there is pronounced diuresis ns in Case 3 
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The cxpenmental A\oik on rabbits would indicate that the diug has some 
value m pi eventing kidney damage in chronic mtoxication but that its value 
as an antidote v\hen laige amounts of arsenic have been ingested is ques- 
tionable 
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STUDIES OP THE ACTIOX OP SODIUM THIOSULPHATE IN 
3IETA LLIC INTOXICATIONS 

II The Effect or Sodium Thiosulphate Upon the Excretion op Lead* 


Ba Arthur C Ci ktis, MD and A 6 Yolng, PhD 


introduction 

S INCE the work oi Ilavaut,* unmeious mvestigatois' lidve used sodium 
thiosulpliate in vaiyiiig coiicentiations, both mti avenouslj" and b 3 " mouth, 
m the treatment of lead intoxications Beneficial results liav e been claimed 
trom its use The mechauisms by which these effects occui havm not been 
determined, though it has been lufeiied that sodium thiosulphate either con- 
leits an insoluble lead compound into a soluble, nontoxic, thiosulphuiic acid 
deiivative, of a complex lead pioteinate^, or that it conveits the soluble toxic 
metal into an insoluble, nontoxic compound^ If eithei pieniise is tine, there 
should he some evidence ot change in the amount of lead excreted in the urine 
and feces ot a lead-poisoiied animal aftei the administiation of sodium thio 
sulphate The iiiv estigation n as devised to obtain an aiisu ei to this question 
It has been shonn bv Aiib, Paiihall IMmot, and Reznikoft that lead, 
whether admmisteied hi mouth insufflation or intiamusculaih, is piobabli 
carried in the blood stieam as a colloidal phosphate Colloidal lead phos 
phate IS then hi ought into contact with eveiv boch tissue, but marked reten- 
tion occurs onlv in bones n liere it is deposited, undci favmrable conditions, as 
the tertiaiv phospliate This lattei compound is ven sensitive both to changes 

'From the Demununt of Plnrnncolojri I nher'.ifi of Mlchljmn Medlnl School 
Bccthfd for public itlon IiiK 27 l'>-7 
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m tlic H lou ooaceutration aud to the blood cilcium Lead phosphate is re 
leased into the circulation ivhen the blood calcium is low or when there is a 
state of acidosis or alkalosis It lemains stored oheu the blood calcium is 
high and the blood Pa noiinal Lead is cicrettd bj the gTstromtestinal tract, 
Indnej , bile, and skin, but the greatest cxcietion is in the feces 

It IS, therefoie, evident that diets high in absoibable calcium and loiv in 
acid precursors would tend to increase the storage of lead whereas, diets 
which are low in absoibable calcium and vrhioh arc acid producing, would 
tend to increase the elimination of lead It is then possible to compare the 
effect of sodium thiosulphate upon the excretion of lead when the diet is high 
in calcium and low in acid precursors or when the diet is low in calcium and 
high in acid producing substances 

VIETHOD 

Guinea pigs, labbits, aud white rats were used Tliej can be conveniently 
dealt with under three headings A, B and C 

The animals of Group A consisted of two guinea pigs The animals of 
Group 0 consisted of five lats The animals of Group A were fed a diet 
in which was incorporated smalt amounts of lead acetate This diet vras 
fed until each animal had ingested one hundred and fiftj milligrams of lead 
acetate The animals of Group C were fed a similai diet in which lead 
acetate was present in small amounts The rats received this diet until 
each animal had eaten two hundred aud two milligrams of lead acetate 
All animals were then fed a high calcium lead free diet for ten days to 
allow any lead present in the gastrointestinal tiaet to be excreted aud to 
aid in storing the lend present in the circulation This diet consisted of 
lettuce, milk, calcium lactate as n 1 per cent solution in milk, nnd bread 
The animals of Group B consisted of two rabbits Each was poisoned bj a 
subcutaneous injection of 400 milligrams of lead acetate All the mimals of 
Groups A and B were put mto separate metabohsm cages, the bottom of each 
cage having been previously paraffined so that possible contamination from 
any lead present in solder would be avoided All the animals of Group C 
were put into one metabolism cage and the urine and feces collected together 
under similar precautions used with the animals of Groups A and B 

Three daj specimens of urine and feces were collected and anal} zed to 
gethcr for lead by the chromate method and bv Fairhall s direct prccipita 
tion method ' During the period when the excreta were being collected for 
analjBis of its lead content, two general tjpes of diet were used The first 
diet consisted of oatmeal corn meal, and water Table I shows such a diet 
to be low in calcium and high in acid precursors The second diet consisted 
of milk and corn meal Table I shows such a diet to be high in calcium and 
to have an excess in basic properties A few leaves of alfalfa were given to 
all animals each daj 

All animals were first fed diet No 1 for a period of three davs The 
urine and ftces were then collected aud the cage was cleaned Following 
this thev were given diet No 1 pins 0 5 gram of sodium thiosulphate per 
kilogram of bodj weight dissolved in their drinking water At the end of 
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Table I 

The Calciuji Oyide ant) Phosphorus Peatoaide Conteat of Milk, Corn Meai, and 
Oatmeal Expressed in Per Cent Per 100 Calorifs* 


FOOD 

CaO 

PA 

EXCESS ACID 

EXCESS ItAbL 

KINT) 

PER CENT PER 100 

PER CENT PER 100 

GRAMS 

GRAMS 


CALORIES 

CALORIES i 



Milk 

0 456 

0 599 


50 

Corn niesl 

0 004 

i 0 080 

1 5 


Ostme il 

0 oso I 

1 0 216 

0 0 



•SliLI man 


Table II 


The Excretion of Lead During Periods op Three Days on Diets Comparatively Lom 
IX Calcium and High in Acid Precursors, High in Calcium and Loav in Acid Precursors, 
AND With Addition of Sodium Thiosulphate to Each Diet 


GROLPS 

ANIMAL 

DIET 

NO 1 

j DILT 

NO 2 

LOIV CALCIUM 
ACID FORMING 

SAME DIET 1 LUS 1 
SOD THIOSULPII j 

1 high calcium 

LOW ACID 

SAME DIET PLUS 
SOD THIOSULPII 


Number 

Mg ot lead 

Mg ot lead 

Mg of lead 

Mg of lead 


^Gumei 





1 

ipig No 1 

1456 

1414 

0 928 

Lost 

A ) 






] 

1 Guinea 





1 

‘.pnr No 2 

2 277 

1259 

0 310 









Rabbit 





1 

iNo 5 

1 380 

1367 

\ 1 311* 

0 897 

B ^ 

1 



/ 1194 



1 Rabbit 





1 

>.No 8 

1 242 

0 745 

trace 

trace 


fRats 

3 0 811* 




< 

Nos 1, 2, 

J 1 187 

0 828 

0 345 

0 552 

C 1 

(.3, 4, ind 5 






•Determinations done on different tliree-da} periods 


a tliiee-daj period the mine and feces weie again collected and the cage 
nas cleaned and lepaiaffiued All animals weie then placed npon diet No 
2 ±01 a three-day period and the mine and feces collected They weie then 
placed upon diet No 2 plus the addition of 0 5 gram of sodium thiosulphate 
dissohed in milk The uime and feces were collected at the end of thiee 
days on this diet All thiee-day specimens Yveie analyzed togethei for their 
content of lead 

DATA 

It n ill be observed from Table II that the two animals of Group A 
excreted more lead on the fiist diet than they did on the second diet The 
decrease piodnced diet No 2 amounted to 43 pei cent m animal No 1 
and 86 per cent m animal No 2 When sodium thiosulphate nms added to 
diet No 1 there was no appieciable change in the excietion lead in one 
ammal and a deeiease of 50 pei cent nas noted in the other animal 

Babbit No 5 of Gioup B, Y\as piegnant nhile on Diet No 2, and ive feel 
that the lesults obtained dm nig this peiiod are not representative of the 
lead which might liaxe been excreted had she not been piegnant, inasmuch 
as her cJ^Jcium leserxe ivould be YcrY much depicted vlnle the embrjos were 
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developing and lier blood Ph would tend to be more toward the acid side 
These conditions inoic closeh simulate those produced b> the lou calcium 
and high acid diet Liheiuse, there is no appieciablt change in her lead 
cvcretion uhile on diets h,os 1 and 2 When sodium thiosulphate lias added 
to the first diet, no efteet uas obsened but when added to the second diet 
the lead excretion fell approiimateh 25 pei cent Animal No 8 shooed a 
marked deciense in the eseiction of lead, uheii shifted fiom the low to the 
high calcium diet the excretion fell ibout 40 per cent The addition ol 
sodium tiuobuipimfe to tiie high caleuira diet caused no ciianoC 

Group C shows appioximateh the same changes obsened iii Group A 
and Gioup B There is a marked decieasc in the lend evcretion on diet No 
2 compared with the evciction of lend on diet No 1 W'hen sodium thio 
sulphate is added to the first diet there is a slight deciense m the lead ex 
cretioii and when sodium thiosulphate is added to the second diet there is a 
sliglit increase in the amount of cxcictcd lead 

DISCUSSION 

It will be obsened fiom the results compiled in Table II that diets 
which me low m calcium and comparituil) high m acid preciirsois tend to 
fmoi the excietion of lead Diets iihieh aic high in oilcmm and lou in acid 
preouisors tend to fnoi the retention of lead Om work then confirms the 
workofAub Paiihall Alinot and Reanikofl:' in this i aspect The diets used 
m this expeimient wcie not extreme in cifhei then calcium content or then 
acidic pi operties and tonscqiuntb flu lead ixciition was not gieat 

The addition of sodium thiosulphate to diet No 1 seemed to lowei 
somewhat the excretion of had We fid these results niisc fiom the fact 
that sodium thiosulphate is an all alme salt which whm added to a diet 
would tend to decrease the aciditi of tlu diet it the diet wore potcntialh 
acid or it would tend to mcriast tin all alinili of the diet if the diet wcu 
priraarilj alkaline Diet No 1 is an oit diet which his bten shown hr 
numerous imestigatois to be acid pi oducnig ® iliioriticnlh the addition 
of sodium thiosulplutc would tend to dcciiasc the aciditi of such i diet and 
would tend thciebj to fasoi the icfinlion of lead bj the iiinnal Diet \o 2 
is also an oat diet, but milk is piesmt also which is jioteiitialh all nlme 
These two factors would tend to nentralire each other bodium thiosulphate 
added to the second diet would tend to mcieasc the nlkalmiti and fit or lead 
excretion It will be noted that the tveietioii of lead is greater on a diet 
high in calcium to winch has been added aodnim thiosulphate than on i 
similar diet avifiiout sodium thiosulphate The diffuenee howcsei, is minor 
when compaied to tlu amount of feid eveieted on a low e ihiiiin high acid diet 

The sodium thiosulphate was gisen in lait,e doses hi mouth to animals 
which had presioush been fed lead but wliicb at the time thei were studied 
had onls absorbed lead piesent Thei, also were free of simptoms of lead 
poisoning when the drug was ndmmistcied so that the effect of sodium 
thiosulphate either upon the samiptoms of lead poisoning or its effect when 
given to animals with ingested lead sfili present m the gastrointestinal tract 
IS not determined 
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SUMMARY 

A review of the literature shous that no one has subjected the effect 
of sodium thiosulphate on lead intoxications to a carefully controlled study 
Symptomatic impio\ement has been looked upon as evidence of the bene- 
ficial effect of the thiosulphate txeatment The lecent woik of Aub, Fair- 
hall, Minot, and Keznikofl;^ has shoun that substances tending to reduce an 
acidosis 01 alkalosis in cases of acute lead poisomug pioduce symptomatic 
improvement They have also shown that diets high in calcium create a 
storage of lead m the hones and a rapid disappearance of all symptoms 
One IS impiessed by the fact that no reference is made to the diet of pa 
tieiits being tieated with sodium thiosulphate for lead mtoxications when 
certain diets have been shown to play such an important pait in the allevia- 
tion of sv mptoms This omission alone is sufficient to cast considerable doubt 
on the value of the clinical evidence submitted to show that sodium thio 
sulphate is an antidote for lead poisoning 

In view of the work presented here and the lack of evidence to sub- 
stantiate the claims made, we feel that there is reason to doubt the value of 
sodium thiosulphate as an efficacious antidote in lead poisoning until further 
study shows it to be advantageous Our results would indieate that anj 
other alkaline diug might give the same results as we obtained with sodium 
thiosulphate 

CONCLUSIONS 

1 Oui results confirm the work of Aub, Fan hall, I\[inot and Rezmkoff, 
that diets which aie high in calcium tend to deciease the exeretion of lead, 
and diets which aie low in calcium and acid-forming tend to increase the 
elimination of lead 

2 Sodium thiosulphate giv en by mouth in doses of 0 5 gram per kilo- 
giam of bodj vx'eight to guinea pigs, rabbits, and lats previously poisoned bv 
lead does not appreciably affect the excretion of lead 

3 The slight effect exerted by sodium thiosulphate upon the excretion 
of lead IS due to its alkaline reaction and not to anj"- ability to foim soluble 
or insoluble lead compounds 
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ROLE OF SPECIFIC AND NONSPECIFIC FACTORS IN ALDDROT AND 
ALLERGIC EQDILIBBimt* 


Dt WinilEN T VuiGHAK MD, RiCHItOVD Vv 

Ouch terms as piotein sciisitjration Tiiaplu laxjs, and illerg^ 

^ Jiaie come into sue)) gencrt} nse that ire are prone to assume an under 
standing of the fundamental processes in these conditions -n-hicli is not justi 
fied bi the fads Manj theories )n\c been advanced to explain the phenomena 
of niinplijlaxis and aUergy a great proportion of ivhich liave alreadj passed 
into the discard Even those tlieorics which have come nearest to explaining 
all of the phenomena obsened have met with the obstacle of ne« observations, 
unknown at the time at which the theorv was proposed observations which 
must perforce be fitted into the pietnre 

With the development of new methods of studj old experiments are re 
peated, we might sav n ith different instruments or measures and new light is 
shed upon their mechanism We formerly discussed immunologv m terms of 
ohenustr}, later in the nomenclature of phvsica! chemistry, and now from the 
point of view of the colloidal chemist The biologic processes which we are 
attempting to studv remain unchanged It is our methods which v arj and un 
fortunateh uith the dci olopiiient of anj radically ncii method of investiga 
tion a neiv terminology is almost perforce introduced into the medical loeab 
nlarj, uith the result tliat a single phenomenon masiinoradcs often under 
many names 

The language of immunology is complex and vague chiefly because of 
our lack of Irnowlcdgc of the piocesses involved Without this 1 nowledge n e 
cannot use more exact terms The immunologist ‘struggles with agents of 
unknown composition and measures results nith a yard stick of uncertain 
accuracy The phjsical chemist applies methods of greatest acourac} to ma 
terials of uncertain nature and to icactions which are modified bv an almost 
infinite number of unknowable lariables ’ 

Onr lack of clear understanding of the processes of aiiaph}lans and allergy 
IS a decided handicap As Dean has iiell said “Ignorance however aptly 
veiled in an attractive teiminology remams ignorance ' 

Theories aie hut the stepping stones of our progress toward knowledge 
Without them we eould not progress, nor must we remain too long upon one 
stone Each theory has its temporal value but it is deeply rooted in its own 
environment and w e must be searching for new ones fartlier along in the path 
of progress Some stones arc larger than others and on the basis of a single 
theory we often cover rather a surprising distance The end of the stone 
lull, however, ultimately be reached, and we may be Iiappv in the assurance 
that a new one will be found with a strong enough base for us to travel 
onward 

Address before Tbe Toledo Acudeml of Medicine Toledo Ohio IX-ccmber 0 lO-" 
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It would appeal that m the realm of immunology we have m recent veais 
been travel sing a surpimingh laige stepping stone Keeent studies, espe 
ciallj in colloidal chemistry, haim laised questions which the oldei theories 
of anaphylaxis and immunity appeal unable to solve, and yet those theoiies 
haie been the basis foi all of oui knowledge of eliiiieal alleigy as we see it in 
liai feier, asthma, iiiticaria, and seieial othei conditions which I shall dis 
cuss latei Whethei the theoiies liaie been tiue oi false, tliei have been iii- 
stiiimental m aiding oi leheving millions of suffering humanit:^ Whatevei 
their futuie status, in then oun times thej' weie as neai to the tiutli as could 
be appi cached 

In a papei on new viewpoints in alleigy ive must piesume an iindei- 
standing of the oldei viewpoints Foi the sake of oiieiitation, theiefore, I 
shall leview very briefly one tlieoiy of anaphylaxis, on the basis of which 
much of oui pieseiit Icnow ledge is biiilded, a theory wdiicli will almost neces 
saiily lequiie modification both m teiminology and in context as the lesult 
of accumulating mfoimation, but one foi wdiieh, so fai as I know, no com 
plctelj satisfactoiy substitute has been pioposed I lefei to the explanation 
ot anaphylaxis pioposed b'S Victoi C Vaughan - 

It appeals to be a biologic law that wdien a Ining cell comes in contact 
with a foieign piotein, it will endeavoi to elaboiate a feiment or enzime 
which will digest and destroj the piotem If no enzyme alieadj exists foi 
the paiticulai protein, the cell will endeavoi to manufactuie one The pri 
man leason foi this digestion of a foieign piotein in the enviionment of a 
cell IS of couise the acquisition of food mateiial Even in the human bodj 
this IS equally tine as fai as the individual cell is concerned and the process 
would be as haimless as it is to the imicelliilai organism weie it not for the 
tact that jioisoiious decomposition pioducts aie libeiated, not in the outside 
enviionment but within the human economj’' itself 

When a foieign piotein is intioduced diiectlj into the body, it ivill con 
tiniie to exist as such until the body cells have elaboiated an enzinie oi anti 
bodi capable of digesting and destiojmg that piotein Whethei it be a Ining 
nneiooigaiiism oi unoigamzed, as seiuin oi egg albumen, it will peisist in the 
blood, and, if Ining, may multiply, until sufficient enzj^me has been pioduced 
to digest and dcstroj^ it A good time, theiefore, foi positive blood cultures 
in tj'phoid feiei is diiiing the incubation peiiod, befoie the sj^ptoms of the 
disease liaie become manifest Longcope has shown that hoise seiuin injected 
into labbits continues to exist as such until aftei the development of seiura 
siclaiess 

Noimallj, the bodj tissues aie not provided with specific feiiiients oi 
enzjTnes foi those pioteins which should have been digested befoie absoip 
tion fiom the intestines Once having acquired the ability to digest a piotein, 
however, the cells retain that powei, and can leproduce the specific enzyme 
whenevei stimulated by the presence of that piotein Fiora ten days to two 
weeks is usuallv requued for the original elaboiation of the antibody, but 
theieafter the nitioduction of the piotein calls foith an almost instantaneous 
production 
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Ever} piotom appeal'; to consist of a poisonous and of a nonpoisonoiis 
portion The poisonous portion of the molecule is m all piobahiliti similar in 
all proteins The nonpoisonoiis poition is ditferciit foi etei} protein, and on 
this difference rests the speeificiti of the piotein The uoivl} foitned enziine 
digests an ay the specific nontovic poition of the molecule thcrebc liberating 
the poisonous fiactioii S}mptonis of protein intoxication result fioni the 
liberation avithin the bod} of the poisonous portion While the tissues are 
first learning to pioduee the antibodi protein is split sloivl} so that at no 
one time are laige amounts of poison pioscnt and the simptoms nie cither 
absent or icic mild Ilonccer mild simptonis mac follon teen the first in 
}ection of foreign piotein as in tin familial cases of serum sicl ness The 
slow libeiatioii of poison pieients am seiious reactions 

If, after the bodi cells ha\e bteoine sensitized — haie leaintd to pour out 
rapid!} the nen destiuotice antibodc — the antigen oi foreign protein be again 
admmisteied paientcialli the high resultant concentiatioii of niitibod} pro 
duees siieli lapid destiiiction and liberates such Inigc amounts of poison in a 
short time, that seuoiis siuiptoms result In this na} tipical anaplii lactic 
shock mac be produced The scraptoms aic not ncccssaiil} icspirafon In 
the guinea pig anaphi lactic death is lespnaton and the siraptoms are of 
asthma In the dog f!ie\ an cliieflc circulatorc dll parts of the bode are 
nnohod m inapbilactic shot! and the s}mptoms mm van accordingl} 
In t}plioid fecei nlien the tissuis base at length become sensitized, the 
grontli of the bncilU in the ciiculation Ins ahead} pioduecd such laige 
amounts of piotein to be digested that seiious samptoms ensue In malaria 
the estiusion of the plasinodu iiom the red cells into the plasma, avhere di 
gestion lapidl} oecuis gnes use to the cbaraotci istio rigoi and high feier 
In this paper I shall not entci into the controversa as to aahether the 
meclianisni of cliuieal allorga is identical laith that of experimental anaph} 
laxis 01 aahefiier it is an analogous but basiealla different reaction It is diffi 
cult to esplam some of the facts of clinical alleig} in tirms of existing tlico 
ries of anaph}laxis hut nothing has hoen conchisiach demonstiated cither 
avay and it is possible that some futuie stepping stone aaill ho found avhicli 
aaill reconcile the points of appainit disagreement 

Jleltzcr in 1910 fiist suggested that bionclual asthma ma} he an ana 
ph} lactic phenomenon If this be true ive must picsume that at some time 
the asthmatic patient fiist became sensitized b} the penetration of the aller 
genic foreign protein into the hodv and that it iias not until after this that 
the reiutrodncfion of the same protein piodueed the simptoms of allergt 
The objection has been raised cspeciallt b} Coca ’ that ne ha\c been unable 
to proic the prnuaii sensitization and that allcrgi is more often an hcred 
itari manifestation He also raises the objection that allerg} has not been 
prosed an antigen antibody leaction that antibodies haio not been found 
in the scrum of alleigics Tlicie is no denving tlie hereditary factor in 
allergi , and it is true that some infants are horn sensitized to certain proteins 
The most recent uork in this field has been contributed hi Bah eat ” So far 
no analogc to tins has been obseixed in experimental aiiaplnlaxis Passive 
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anaphylaxis may be transmitted from mother to offsprmg m gmnea pigs, but 
the sensitization dies out in the progeny in a few weeks 

On the other hand, Coca’s insistence upon the presence of an antigen- 
antibody reaction is, as Kolmei^ points out, as vet unwarranted because first, 
our methods of studying antibodies are still too ciude, and second, antibodies 
may actually exist in the cells while remaining undemonsti able in the serum 
Moieover, isolated mstances have been leeorded of alleigic asthma developing 
after the original introduction of a foieign protem Walkei'* has reported 
horse asthma persisting after the administi ation of horse serum and Sewalk 
has recorded a similar case in a laboratoiy woiker after the injection of rabbit 
serum 

Besides this, there has been at least one case of passi\e transfer of sen 
sitization in humans by the mtioduction of the seium of an alleigie individual 
mto a nonallergic This may be interpreted as indicating the presence of 
antibodies in the blood Ramirez® describes the case of a man who developed 
an attack of asthma for the first time in his life when he went driving in a 
hoise and carriage shortly after having received a transfusion of 600 c c of 
blood for pernicious anemia The patient then showed positive skin reaction 
to horse dander, and it was found that the donor of the blood vas a horse 
asthmatic and was likewise sensitive to hoise dander bj" skin test 

Indeed, Prausnitz and Kuster® have developed a method of skin testing 
to be used, for example, in individuals with urticaria who give multiple non- 
specific reactions to the skin test This method consists in procuring serum 
from the alleigic person, administeiing it intiadermally to a nonalleigic per 
son, and, twenty-four hours later testing the latter with the various pioteins, 
at the exact site of passive sensitization 

Of course, not all allergic patients are boin such I have had many pa- 
tients developing symptoms even past middle life who have been sensitive to 
such common articles as wheat, egg, feathers, and the like, and who have had 
contact with them sometimes for half a centuiy or more before developing 
any symptoms suggestive of allergy I have seen sensitization to one protem 
develop in mdividuals previously nonsensitive to that protein, although thej" 
were sensitive to others 

"Why do some people develop hay fever and asthma while others ivith 
similar local pathology and similar protein exposures do not? 

"With inhalent proteins it is possible that mechanical abnormalities in the 
nose play a part It has been shown that proteins, such as pollen protem 
may be digested to a certain extent by the normal nasal secretion With de 
fective aeration, as behind a nasal spur, abnormal quantities of mucus collect, 
and here it is conceivable that protein is absorbed through the nasal mucosa 
There is also evidence that the absoiption of undigested protein through an 
apparently mtact mucous membrane lenders that suiface more permeable 
for subsequent absorption of protem Sen all has produced sensitization in 
gumea pigs by the application of horse serum to the nasal mucous membrane 
Therefore, an oa erdose or massn e dose of protem applied to the nasal mucosa 
might oAercome the resistance of any mdividual iirespectivc of local 

pathology 
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Most of the M or] on experjintntal inaphj laxis has been done on guinea 
pigs It It; true that thcie aic main points of dillerencc between human al 
lergj and guinea pig aiiaphilaxib but it is cqinll\ tiiu. that there is as great 
a difference betnecii aiiaplulaxis ns obsci\(d in c.iunea pigs and tint observed 
in other evpenmcntal nrunnK such as the isbbit do^ and horse The chief 
recognizable phenomenon in < xpenuK nt il aiiaphi lavis is smooth muscle spasm 
In guinea pigs tlie bioneliial miisiiilitmo is most actiie although as is well 
known, the utoiinc musch ilso toiitints In anaplu lactic ribbits there is 
little spasm ot the bionthml mus<l<s Imf pionounetd spistiuO of the muscles 
of the pulmoiian iit(n(s and iif<nohs ( oiisiqiinith the SMnptoms are 
quite diffeicnt In dogs tin smootli muscle piepondnance appears to be in 
the port'll uicul'itiou ind tin sMiiptoms <if ainjilnlaxis aic gastrointestinal 
rnthei than icspuaton 

The outstniidm,, fiatiue in dogs is a pionounetd fall in blood pressure 
With this, but apparentli not depinddit on it tlieie is an inci eased flow of 
lymph and a seioc lotil u'lttion in tin inttstinos This amounts prittically 
to an acute enteritis uith (demn uid pitithial liemonlngcs m the mucous 
membrane of the gut tlic lumen ot whuh is often tilled witli mucus mixed with 
blood Weil® suggests tliat fin difidin^ simptonis in tlicse thiee tjpes of 
laboiatoij niinmls an diu pnmaiiK to difteienccs in quantitative di&tribu 
tion of smooth museli llo finds au astonishing dculopment of the bionehial 
musculatuic in iiounal ^iiima pi^s whili tin pulmonnn aitenes of labbits 
present a lemaikabU di^id <d musiulu dnelopiiRnt Tlie ualls of the 
hepatic -veinss o^do^^s difici hom those of tlu otliei animals m showing again 
a high nuisculai dcieiopmenf Tins siu^( sts atti ictne speculation as to why 
some allergic poisons deiclop h fc\ti oi astlimn others headaches or the 
sjmptoms of ail acute gastiointditis uhih otlnis shou prcdominautl> der 
mal manifestations 

I have found jnottin sensiti/ntiou to bi i factoi in such appaientlj di 
versified and unrelated conditions as h iv vasomotor ihmitis asthma 

eczema, urticTiia acute gastiodituitis mutoiis colitis Inpotcnsion nugi'iine 
certain mental states scium sicl luss lud iiifeimitteiit hjdiarthrosis Other 
immunologists have added still moie conditions to this list It is ceitamlj 
concuvablc that with diffeient tvp^s ot itactm„ indniduals uith differing 
modes of entrv of the foidp.a piotdii into the bodj uith diffticnt t;>pcs of 
reactions as cnumciatcd on tin aciompnming elmit ind with differently 
located prepondeiances of the ieaftine> tissues uitlim the bodv the allergic 
explosion will manifest itself in n uub vaiiotv of thnital toims 

I have prcpsicd the iteompinvm„ eliait to conelnte tin. man} ctiologic 
factors and clinical m iiiitcstations of allcigv Studj of the chart will show 
verv casilv how lunin lactois mav bi it woil and how main svmptoms max 
result even thou^^h the bii'.u umU living, condition unniii the same The 
chart also illustrates diagiaiumiiticalh iiiv tluoiv of allcigic balance or equi 
librium 

The immedntc exeitin^ causes ol allci^ic unctions whatever their tvpc 
are most varied fiie direct etioIo^Jt a^^dits arc usiiallv spocjficall> allergenic, 



CAUSES OF 


G38 


THE JOURXAli OF LABOR \TORT AXD CLIAICVL -^irDICIXF 



PSYCHIC 

CLIMATE 









spLciric SONSPLCIPK P\t,Tors is \u,Frri SST 

brar;itr‘'u!inlr”l h'’?"" "on'-Hcr.^en.cfnotorsrani also 

The more ,ie leirn from o», stiuh of t!,o,e lormus clmical conditions ,s 

fatcTi'oblP r°"r'''’ " '’'■™ *'“■ 

time tim , o ^“X’ >>' "poufic tlioiop, but at the same 

time the more closelj Inio ue been fo.ecd to a coiicJiision that alJeiffj and 
allergic disease eaiinot be csplnmeel in its ciitiret3 piirch on a basis of pro 
tom sensitization IVo find asthmatic or eczematous iiKlnidunK clearh sen 
sitive b\ skin test to setcnl , lift, rent proteins soiiu of uhich pioduce no 
sjmptoms aftei exiinsuie If an indiiidusl is sensitne to tiio pioteins appai 
eutli 111 equal degree ii b\ doi s but one cause s\ mptoms ’ Hoii are ii e to 
account for Rackciinmi s obsenation tliat 10 pir cent of iiouiial bealtln 
children iiho base Ind no esidence of nllergi me stnsitne to one or moic 
foreign proteins t It is tin, that II per emt of these did develop allergic 
manifestations after vmMn„ mteinis Hut irhi Ind thei not dcicloped them 
at the same time that thn dmlopid the capabiliti of giiin^ positive skin 
reactions, cspeoialh wluii thn uer, eomiiv m somi times daih contact mtli 
the offending protein? 

Take 'i group of iiuliMduals all sen'.itiu among otlipr tilings to the pro 
fein ot ^\hoaf, nil relie\c(l b\ tin (liniiiiation oi ^^lu it fiom tlie diet and all 
or practicallv all IiaMng experienced ncuiuncc oi sxinptoms uhen again 
eating u heat theicbt proi mg flie etiologic position of this protem One Ins 
bronchial asthma, auothoi recurrent uiticim siiernl ln\e eczema, one in 
‘'ohing the bael of tlio mcl motlur tiu left hind and fingers 'mother the 
poiianal region nnd still •motlni nith a ^uuiili/td rc/omi nnoUmg pne 
ticalh the entire bod\ \\h\ tin fhffnnur m tlu hunh aiion iwthm tlie bodt 
tthen all are sensitixe to the \iim( inotim ind ippannth m /lAi (hg)ce 'ind 
tihen all are coming mto le^iihi thtth) contact theiewitli"^ 

In the case of ec/oma \>t ina^ explain this as due to the added action of a 
^WHspeafio lactor Thus mechanic il irutatiou the lubbmg of the collni on 
the neck moisture and fnetion m the pcrnml Ue.ion or meclnnical tnuma 
of the hand IJlke^\lsc x\c maj think of bioiichia) astlima ns occurring be 
cause of some inheient diminishid lesistanci of the mucosa of the lespintor^ 
tract, from preexisting nonspecific respinton infection etc, but that this is 
not the entire explan ition is indicated bj observation oi the same varieties of 
localization in otherwise healthv infants, noiu of whom have been subject to 
precedent disease 


Again, with an mdniduil sensitive to some protein with which he comes 
in datlif contact, vvhj is it tint at times he icmains sjmptom free, the disease 
maiuftstmt, itself oiilj 111 nttaLl s? 

Tuo aiisucrs piesent themsUves to explain m part the various questions 
raised First m all pi obvbihtv flo«spcci/Ic /actois do art often coincidentlj 
■with Specific agents, both in the precipitation of allergic sv mptoms and at the 
same time in deternumng the localization thcicof Second, even this concej) 
tion of an interaction between specific and nonspecific causative factors vull 
not ansiiei all of the questions laised because our conception of the patho 
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crenesi<! of allcigy sUlJ mcomplcte We now discuss it pmely in terms of 
protein sensitization The tiue conception will probably not be ariived at 
until e have progressed to nhere we can discuss it in terms of intracellular 
actnitj, in teiins of the chemistry or physical chemistiy of the individual 
cells located in various regions of the body Thus, localized uiticaiia from 
heat 01 light oi asthma from exposuie to cold oi wind, must ultimateh be 
explained in terms of cellular activity 

On the other hand, take the sensitive child who has ne\ er had sj luptoms 
from exposure to a piotein to which he is sensitne Take the individual sen- 
sitive to a protein with which he comes in daily almost constant, contact but 
vho manifests svmptoms theiefrom only at inteivals I look upon these nidi 
viduals duiing the inteivals of freedom as being in vliat I have termed a 
balanced allcjgic state The patient is sensitive but by some mechanism still 
obscuie, maintains a normal balance It is useless m the present state of oui 
knowledge to attempt to localize the mechanism by which this is accomplished 
We mav speak of the detoxicating action of the liver oi of the activities of 
the endocrine system, but so far the part which thej play is purely hypo 
thetical At aiiv rate the individual receives the aUei genic piotein within the 
system and disposes of it somehow without developing any of the various 
alleigic mauitestations, but allow some additional tactor to ovei throw this 
governing mechanism and svmptoms will ensue The additional factor maj 
be eiihc) specific or nonspecific It may be an oveidose of the same allergen 
Thus, a child in mj expeiience, sensitive to the protein of chocolate, can ingest 
small amounts vv ith impuiiitv v\ hile large amounts overthrow the balance and 
precipitate asthma A patient with eczema of tlie hands, sensitive to wheat 
piotein noted that hei sjmptoms cleared up on a postwar visit to Geimany, 
where the amount of available wheat floui was distinctly limited 

An mdivudual may be sensitive to several proteins, as for example, foods, 
and satisfactorilj metabolize one of them but develop symptoms vvdien the 
mechanism becomes overwhelmed bj’’ the simultaneous mgestion of two or 
more 

A w Oman vv ith autumnal hay fever due to ragweed and w'lthout symp- 
toms of other allergic disease, aside from recurrent urticaria, experienced but 
25 per cent improvement in her hay fever following pollen desensitization 
She vv as then found sensitiv e to several foods, including wheat and egg, and 
upon eliminating these from tlie diet, not onlj was her urticaria relieved, but, 
which IS intenselj interesting, her hay fever disappeared completely 

These are examples of allergic unbalance, following the action of specific 
etiologie agents 

Again the protective mechanism may become deranged tluough nonspe- 
cific causes In eczema particularly we observe outbreaks associated vvuth 
unusual constipation The eflcect of teething on asthma oi eczema is well 
known Iiitci current infections and focal infections may act apparently non 
specificallv It is still a moot question as to whether bacteiial piotem mav 
act at the same time as a specific allergen 

Intestinal upsets ot various sorts, prolonged exhaustion, emotional up- 
heaval, mav become nonspecific provocative factors A boy of thirteen with 
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perennial asthma relieved for a period sufficiently long to be conclusne, by 
the remo%al of the offending food proteins and lemo'val from association 
nith feathers, had on alteication A\ith his fiiends One boy starts throiving 
stones at liim The patient has to piotect himself behind a telephone post 
'Within ten minutes he is in i nolent attack of true bronchial asthma He 
has eaten nothing and his einnonroent has not changed A child five jears 
old, sensitne to the proteins of nheat, stian berries and chocolate Tvho has 
been sj mptom free f oi two years on dietarj treatment falls b\ accident into 
a swimming pool He is lescued at once scarceh having had tune to sink 
beneath the surface of the ■watci An attacl of asthma follows shortly 
This maj ha-vc been due to flight oi to sudden cold but nhatc\er the cause, 
It nas nonspecific in nature 

Jianj an jndnidual having discovered those articles to which he is sen 
sitne, can remain sj mptom free until he develops some mtercurrent infection 
siicli as acute eonza nhieh appears to overthrow the allergic balance 

The effect of meehanical or chemical irritation is experimcntallj shown in 
the work of Auoi ^ X^lol applied to the ears of non<sensiti^ed rabbits pro 
duced no great degiee of inflammation If on the othei hand, xjlol was 
applied to sen^iti cd animals winch nere then given otherwise ineffeetne do^es 
of antigen local neciosis occuued He concluded that the inflammatory ac 
tion of xalol caused accumulation of effectne amounts of antigen in the 
locallt^ affected The practical application of tins will be seen especially in 
eczema 

Nonalleigic pathologic conditions in the bod\ inn> play a part Nasal 
polyps ha\e been recognized as ctiologic agents for a ears Hernia has been 
mentioned Abdominal alJoigi is more likely to occur in individuals in nhoin 
there is some other pathologi in the intestinal tract Disease of the endocrine 
system plais a part the extent of nliich ne do not \et 1 now Thus, the case 
has been reported of a noman who dei eloped hronehial asthma short!} after 
the production of an aitificial menopause She nas treated o%ei a period of 
practicalh tno jeais nith the ohrainatiou of those proteins to nhich she had 
been found seiisitne nithout benefit nliatsoeaei Three dais after the exhi 
bition of oinrian and mammary txtrnct, it is lepoitcd that lier asthma ceased 
I Ua\e the lecoid of a middle aged woman sensitive to seicial food and epi 
deimal pioteins who did not ies»pond to removal of the allergens to auCog 
enous \accine to peptone treatment oi to the administration of calcium chlo 
ride intia^ enoush but w ho promptly lecoiered following the administration 
of fluroid and parathyroid extracts the formei in relaCi\e/\ large doses It 
IS of interest to note tliat her attacl s came usually with the catamenia 

Many causes may interact in the production of symptoms but the basis 
of treatment is most assuredly the sensitization test The nose and throat 
man can often return a patient to allergic balance by remo-val of foci, polyps 
and the like The deimatologist can relieve eczema by the removal of local 
irritation and by the application of soothing ointments The pediatrist can 
do likewise by general dietar% readjustments but they ha^c many failures, 
and the patient, still allergic is but in a tmiporam state of equilibrium which 
may again be oaerthrown by any of sc\eia! factors I may say without great 
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Galiip and Segaid-" bring out that the phenomenon might equally be ex- 
plained as a leflex casomotoi manifestation, resulting fiom contact of milk 
■with the gastiic mucosa in vagotonic indmduals 

Is theie an alleigic diathesis? Is theie a neivous pie disposition to such 
diseases as asthma oi migiaiiie? Is this a basic factoi oi is it coincidental? 
-A-lleigj appears to occur especially in the vagotonic tjpe of individual Vago 
tonia IS, lioiveiei, by no means a constant finding in alleigic patients Pei- 
haps moie fiequentlv iie obseiie a dystonia, an imbalance betiveen the svin- 
pathetic and parasvmpathetic inneivation with alteinating dominance of one 
or the othei nerve groups 

Some ■\Miteis, paiticulaily those m Fiance, beliece theie is some associa 
tion between a uric acid diathesis and the alleigic state" Thev mention a 
fiequent occunenee of gout with asthma and state that the onset of an astli- 
matic outbieak may sometimes be foretold by the disappeaiance of mates 
fiom the uime 

Theie is much clinical eiudenee of an encloeime fnetoi in the aUeigic dis 
tiirbances, such as onset oi teimination at oi neai adolescence oi the iiieiio 
pause, the lelatioiiship of attacks to the catamenia, and the lesult of opothei 
apy in selected cases 

I haie said that smooth muscle spasm is the outstanding i ecogiiizable 
expel iraental evidence of anaphylactic leactioii This myospastic leaction is, 
howevei, accompanied b'v other reactions moie difScult to follow All of these 
leactions probably play a pait in most alleigic explosions Huber and 
Koesslei,“ for example, ha^e shoMui that the pathology of biouchial asthma 
consists not only of a smooth muscle hypertiophy in the bionchial tiee but in 
a definite exudation of seium with a cataiih of the seeieting epithelium The 
hemopoietic reactions aie eosmophilia and sometimes leucopenia Coca’" 
has emphasized the importance of the state of actnit-s of the leactive tissue, 
or “shock oigan,” at the time of contact with the alleigen oi atopen, no mat 
ter whether this tissue is located in the bionchi, the nasal mucosa, the skin, 
01 elseuheie 

Whether or not we giant the picsence of antibodies in alleigi, the blood 
seium pla'vs a great part in the reaction Gall it antigen-antibodv reaction, 
disturbance of colloidal equilibrium, or whatevei the pier ailing fashion of 
the da's, the fluids of the bodv play some part e-\en though thev iiiav not be 
the exact site of the allergic leaction I null ventme to piophesy, hoiseicr, 
that M-hen the last void has been said on anaplnlaxis and alleigi, these phe 
nomena s.ill be discussed in terms of the -sital acti-sit-s ot the nidmdual living 
cells 

Having seen how manj different tjpes ot factors mas inteiact to produce 
allergic symptoms, hosv the functional state of the leacting bodi plass a part 
hoM' the direct causatne agents maj enter at -sarious plates m the bodi, and 
hoM the reaction is expressed bv a xarietj of types of responses one should 
ha\e little difBculty in understanding hou the clmical reactions may take on 
a wide -varieti of forms On my chart I have enumeiated those disease eondi 
tions Mhich, in mt ovn experience and in the experience of othei s, appeal 
often to be influenced bv the alleigic state I do not mean to sn,> that allcrg.i 



SPECmC NO\*5PECtFK FiCTORb IN ILLERGV 


G45 


IB the cause for all of these diseases Indeed, my entire thesis has been that 
at IS but one of many causes, sometimes the most important, sometimes per 
haps the least important, but I -will say that treatment anstitnted on the basis 
of positive sensitization reactions and perhaps modified in accordance xrith 
other factors which we have discussed has often enabled me to give relief 
to sufferers from auj of this group of diseases, where other methods have 
previously failed 

Not all of my cases of migraine foi instance, are allergic I have found 
an allergic factor in 37 per cent of migraine cases The remainder may or 
may not be allergic but with this 37 per cent I obtained relief where other 
treatment had failed Fiftj hve per cent of my eczema series^® were relie\ ed 
by protein a\ oidance alone The other 45 per cent ma> not have been allergic 
but it IS worthy of note that in tlie senes that did not experience relief there 
were nearlj as many positive skm tests as in the other senes This was also 
true for the personal historv of allergic diseases otlier than the eczema and 
for family histones of allergic disease It seems probable thciefoie that 
allergy was also a factor m a number of these poor result cases, but that some 
of the other factors which we have discussed prevented satisfacton results 

I make no pretense that the chart which I hs\e piescnted is complete or 
melusive Exception might well be taken to some of m> classifications, but 1 
do feel that it shows more clearly than any prolonged discussion how chnieal 
allergj is a disease of manj ramifications, how many appaientl) unrelated 
or even contradictory observations may be correlated into the clinical picture, 
and how the clinical manifestations may take on any of a wide variety of 
forms 
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REPORT OP A CASE OP RENAL DIABETES ASSOCIATED 
WITH DIABETES MELLITUS* 


Bi J A CuKRAN, jM D , AND C A MiLLS, M D , Peking, China 


' I 'HE teim “lenal diabetes” pioperlv lefers only to those instances of gly- 
cosuria accompanied bv a normal oi subnoimal blood-sugar level When a 
discussion of this condition arises, one is aheady cautioned to be certain that 
the condition be not leallj^ diabetes mellitus, and if any distuibance of glucose 
utilization be piesent, the conclusion seems to be that a diagnosis of renal 
diabetes is not lustified We feel that such an attitude is not correct, and we 
present this case as a Ijustification of our stand We believe that an excretion 
of sugar by the kidnejs of a patient vith diabetes mellitus, at a time when 
that patient’s blood-sugai Ie\el is noimal or subnormal, just as truly indi- 
cates the piesence of lenal diabetes as would a similar excretion in a patient 
without diabetes mellitus 

In cases of diabetes mellitus of long standing it is usuallv observed that 
the kidney tlueshold foi glucose uses and that diabetic patients may often 
have a fasting blood sugai ot 200 mg pei 100 cc oi o^el, and still show no 
glycosuiia We have had one patient this ;yeai w'hose fasting blood sugar 
lose to 250 mg without the piesence of glycosuria We make these state- 
ments to emphasize furthei the impoitance of diagnosing renal diabetes in the 
piesence of diabetes mellitus when sugar excietion occuis at a normal oi low 
blood-sugar lei el The beaiiug of such a diagnosis on the diabetic treatment 
IS evident, since the uriiiaiy sugai is usually accepted as the most conienient 
guide We shall discuss these points after presenting the details of the case 


L T y (P IJ M C Hospitil No 14607), i Chincso mnn, ngcd fiff' six, had had 
pobdipsia and polyurn for tvenU lire rcais, although otherwise m good health A unnarr 
eicamination in June, 1926, disclosed the presence of sugar, but no other sranptom of 
diabetes was present He was admitted to the P U M C hospital on August 24, 1920 
Phjsical examination nas negative The blood pressure r\as normal Penal function test 
shoived a phthalein excretion of 67 per cent in tuo hours Blood and urine examinations 
were negative, except for glucose abnorm ilities At this time his fasting blood sugar 
was 200 mg (Polin and Wu method) and the urin ir\ output (without diet in control) 
was in the neighborhood of 80 gm in tweiitr four houis After nine dars on a 2000 calorie 
diet with a fattv and glucose ratio of 15, and thirteen dais on 1880 calories with a 
ratio of 1 6, the glucose excretion gradualh fell to betueen 6 and 8 grams per day, accom 
panied by a loss of bodi weight from no to 85 0 kilos At the end of this period his fasting 
blood sugar nas 71 mg, although at all periods of the da\ ghcosurin was present Glucose 
tolerance test, performed at this tune, give the folloiiiiig results 


Blood sugar in mg 
TJnnarj sugar per cent 


TasUnff JfterU.hour li/_ fiours 
71 106 181 

09 27 S3 
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Administration of from H to " units of insulin dail> made no difference xn the Bogar 
excretion He left the hospital against adnee ind we Infer learned that the physician in 
charge of his treatment could get no satisfactory effect of insulin usmg cren up to 40 nmta 
dailr He nras readmitted for atudv November 20 192G with a blood sugar of 133 mg and a 
sugar output m the urjue of 27 grama in twentr four hours In the course of five days 
on a 2000 calorie diet (ratio 2 0) the sngar output fell to " grams per da) and on. 2140 
calorics (ratio of 2 47) the output ms mamtamed between 4 4 and 7 3 grams for two necks 
while the bod> weight fell from S7 4 to 8G1 kilos The admimstratiou of 15 units of 
insulin daii' for five dajs gaie a vert slight effect keeping the output between 3 9 and 
4 9 grams per dai l-nstmg blood sugar ‘ifter one week of this diet and before giving the 
35 units of insulin daiJi ms GC G mg 

A sugar tolennce test performed at the end if this dicton pennd usmg 0 2 cc 
of blood from finger puncture fir each determination gate 



Fasfinp 

After iJi hour 

li<» hourx 

3 hours 

Blood sugar in mg 

13*> 

309 


1S3 

Urinary sugar per cent 

0 4u 

38 

>0 

4 1 


The patient was discharged from the hospital with idvice to his ph^8lClan to allow him 
an adequate diet jm2 to use insuhu sulBcient to keep the urnnrv i utput approxunatch 
S grama a da’t A\ith the duigntms >f rtnil ihibotia nasomtel with the diabetes meihtus 
and the knowledge of the amount of unnnrv sugar to be accounted for on that basis the 
treatment non became satisfactors to both phvsicnn and patient 

DISCUSSION OF TDE CASE 

"We had here a patient tMth definite findings of diabetes mellitus as eM 
denced b> the blood sUj.ar cur\e in the glucose tolciance test and bv the 
marked Jessejnng of urinan sugni on reduction of glucose intaj e or with 
insulin admmistiation on a lou food intake with or without in 

sulm, the sugar excretion cmituiued at times when the blood sUear lesel was 
normal or below normal (71 mg 60 6 mg 111 mg) On the basis of these 
findings we made a definite diagnosis of renaJ diabetes associated with dia 
betes mellitus and adMsed that in the treatment of the latter disease the 
unnarj sugar accountable for b% the fomici should be disregarded The lack 
of anv oidcnce of nephritic changes otlicr than the reduced glucose threshold 
places this ease with the less fieqnenth found tipe of renal diabetes which 
is not associated with chronic nephritis 
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B\ Prederick W Shaw, M D , Richjiond, Va 


W EINBERG aud Seguin,’ fiom a study of 126 cases of gaseous wound 
infection other than tetanus, found sis cases of the phlegmonous type 
which yielded aeiobes oiilj It is thus concluded that aeiobes are apparently 
able to pioduce gaseous phlegmons, but the numbei of such cases is small 
The oiganism to be deseiibed in this papei was isolated in pure culture from 
the deep stiuetuies of the lesion It pioduced a gaseous infection in rabbits, 
from the lesions ot which it was lecovcied in pure culture 

CASE REPORT 

B G , «hite male, entered the Hospital Division, Medical College of Virginia The 
left patella was fractured, aud there iierc numerous abrasions over the loner and upper 
extremities There was a laceration of the inner aspect of the left lower thigh Pour davs 
later the patient was delirious, his temperature was 103° F and his pulse 130 Examination 
of the laceration at the miier side of the left knee showed an inflamed area of about 0 cm 
Crepitation w as present aud extended to the groin The left leg was amputated at the liip t 
A gross description of the leg showed a wound G cm in length penetrating the skin 
on the lateral aspect of the knee The subcutaneous tissue of the anterior and lateral aspect 
of the leg were crepitant On section the subcutaneous tissue and the intermuscular fascia 
of the region were fiUed with an extensive hemorrhagic edema There was definite in 
rolvement of the superficial muscles and at approximately the same line some of the deep 
muscles were more involved and appeared dark and soft There was no odor 

A variety of culture media were inoculated from the deep structures Gas was given 
off from the anaerobic meat media in six liouis All of the culture media showed a Gram 
negative, nonsporo forming rod Ko other organism was observed Subcutaneous inocul i 
tions into guinea pigs killed them in tweiiti four hours Autopsy showed a septicemia 
Subcutaneous inoculations into rabbits showed a definite area of beginning crepitation at 
the area of moculation, beginmng in about fortj eight hours On the sixth day the lesions 
showed a crepitant area of about 5 cm Incision of this area revealed an inflammation 
of the underlying muscles accompanied bv the presence of gas There was no odor The 
original microorganism was isolated in pure culture from the heart’s blood of the guinea 
pigs and from the lesions in tlie rabbits 

BACTERIOLOGY 

A description of the oigauism follows 

Short rods, motile, Giam-uegatne, no spores 
Aerobic and facultatixe anaerobic 
Gelatin not liquefied 

Agar colonies whitish-giaj, slightlj spieadmg 

•From the Department ot Bacterlologa Aledlcal College ot XGrglnla 
Received for publication September S 1927 

tThe patients temperature reached normal In sly weeks and be was dischurced two 
weeks later 
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Broth turbid with sediment No pellicle 

Seium not liquefied 

Milk acid and coagulated 

Indol IS foiTued 

Nitiates reduced 

Lead acetate not blackened 

Acetyl-nietln 1 -caibinol not formed 

Acid and gas in lactose, mannitol, dextiose, maltose, aiabniose, galactose, 
le\uilose, ihamiiose, glycerol, xylose, and tiehalose 

No acid 01 gas in saccharose, duleitol, dextiin, raffiiiose, adonitol, muhn, 
soibitol, inositol, salicin or amygdalin 

This inicioorgamsm is ieadil3 difteientiated fiom Bscheiichia coli by its 
inability to feiment duleitol It closelj'^ resembles Escheiichia giunthali (Mor 
gan) Castellani and Chalmers, and Escherichia paragiunthali, Castellaiii and 
Chalmeis- (Table I), but it may be differentiated fiom these b}’’ its inabilitj 
to pioduce gas m dextim, raffinose and soibitol 

The name Escheiichia empln semata is suggested 

RCFERENCES 

iWcinberg nnd Segum Genenl Bsctcnologj, Jordan, ed 7 , Pliihdclplna, Snnndcrs, p SSo 
■’CsstelliDi and Chalmers A Alamiat of Tropica! Medicine, ed S, New York, AVni Wood 
A Co , p 942 
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LABORATORY METHODS 


A AIODIFICATION OF THE McLEAN VAN SLYKE METHOD FOK THE 
ESTIMATION OF CHLORIDES IN BLOOD* 


By M I Hanna B A TonoNTO Canada 


I N 1^15 McLean and ^ an Shlc* introduced an lodometnc technic for the 
determination of chlorides in small amounts of bodj fluids Van Sljle and 
DonIea^J and Austin and Van Shkt® simplified the earlier method of protein 
precipitations so that accuiafc defcimiiiations of chloiides m plasma and 
whole blood could be made GettleC and latei Short and Gellis have modi 
fled this method in ordci to makt it applicable to blood filtrates made by the 
PoUn "Wu tungstic acid metJiod Though nil of thest. methods are sufficiently 
accurate and satisfaetor> for tstimation of chlorides in the laboratory, the 
technical proceduios requiie too much time and too much material to be 
entirelj suitable for clmicil worl The following modification of the McLean 
Van Sljke method has been foiuul to fit nell into the FoJin Wu system of 
blood analysis without an undue waste of time nhich raa> be an important 
feature, particularly when dealing with cases of intestinal paresis Further, 
the same blood filtrate winch, is required for other detennmations on the 
patient may be used for estimating the chloride content of the blood 

METHOD 

One pait of o^nlated blood or plasma is diluted w ith sei en parts of water, 
and the pipette is washed with the diluted blood and drained twice One part 
of 10 per cent sodium tungstate and one part of 2/3 N H SO* is then added 
as m the original Folm V'u method The mixture is vigorously shaken for a 
few minutes and filtered through a No 40 Whatman filter paper into a dry 
flask To 10 c e of filtrate are added 10 c c of distilled water and 5 c c of 
the M/29 25 silver nitrate solution (see Solutions) Allow to stand five min 
utes, then filter once through tw o smell No 40 Whatman filter papers folded 
togethei A few drops are poured dowu the sextupled side of the filter and 
allowed to soak into the paper the remainder is then poured into the filter 
To 10 c e of filtrate, add 2 c c of starch citrate nitrite solution and titrate 
to the first permanent blue tint with M/73 1 potassium iodide solution, using 
a 5 c c standardized burette with a capillary tip dropping from 50 to 60 drops 
per c c 

10 15 - double the titration value ■= mg NaCl per c c of original blood 

EXTERIMENTAD 

Several standard solutions of hvdrochloric acid were made up by Hulett 
and Bonner ^8 method and checked against alkali They agreed satisfactorily 

♦From the Departincat of Medicine Unh'cmltj of Toronto 
Received for publication June 27 
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Samples of standaid HCl iieie then analyzed foi chloride content by the 
Austin-Van Shke method and 63 the above modification The results are 
shown m Table I 

In Table II are recorded a senes of determinations on whole blood by the 
Austin- Van Shke method and bv the pioposed modification The maximum 
diffeience in titration a allies in the two methods is equivalent to 10 mg of 
NaCl pel 100 c c of blood, the maximal difference between all duplicates is 
equn alent to 6 mg pei 100 e c of blood 


Table I 

CmoRiDE vs N vCl IX Stvvdvrd HCl SoLtmoxs 
(Theoretical Content 584 6 Mq Per 100 CC ) 



\USTIN VV\ SLYKE 

METHOD 

MODIFIED 

•METHOD 


1 

2 

found 

190 

592 


found 

580 

582 



Table 

II 



The Chloride Content or Blood bt the Austin Van 
THE Proposed JIodification 

Sl-vke Method and by 



( As Mg NaCl Per 100 C C of Blood) 


SPECIStEN 

\USTIK VAN SLTKE 

METHOD 

PROPOSED 

METHOD 

PERCENTAGE 

DIFFERENCE 


1 

510 

513 

505 

505 

-13 


2 

515 

518 

510 

511 

-1 2 


3 

495 

495 

489 

495 

-0 6 


4 

485 

485 

489 

485 

+0 4 


5 

485 

490 

495 

495 

+1 6 


6 

515 

515 

515 

519 

+0 4 


7 

495 

495 

495 

495 

0 


8 

490 

495 

499 

499 

-^1 4 


9 

515 

515 

519 

515 

+0 4 


10 

535 

535 

535 

539 

+04 


U 

525 

525 

525 

525 

0 


12 

515 

512 

*515 

-M)3 

— 
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DISCUSSION 

The modified method {.nes results which are shown to be comparable 
uith those obtained with the Austin Van Sljle method Satisfaeton results 
are also obtained with the method m estimating chloride of plasma pleural 
and ascitic fluids, unue, cei ebrospmal fluid, and gastric jiuce, einploiing ap 
propiiate dilutions iihcre iicoessar\ With urine containing no albumin the 
preliminary piecipitation with tungstii, acid is omitted The principal -value 
of the method, lion ever lies in the small amount of blood filtrate required, 
the small numbei of opeiations and the speed iiith nhich the determination 
can be perfoimed If blood filtrstc is limited m amount a single determma 
tion mat be made using half the qinntities recommended here, iiid it is even 
jiossible uith caie to obtain satisfactory results on much sniiller quantities of 
blood though the additioml tioiible requiicd mil seldom make this a desir 
able procedure Particular attention should be paid to four points The 
reagents used must be chloiide free and the glassuare csiefullj recalibrated 
After addition of the sih er nitrate to the diluted blood filtrate the mixture 
must stand fine minutes or more to permit of diffusion of occluded siher 
nitrate, and lastlj, the double filter papei used should be Whatmau No 40 
Doubtless other biands and qualities of filter paper mas be found satisfac 
tory, but thus far among those tested this particular kind has been the onlj 
one which combined rapid filtration mth complete retention of the preeipi 
fated sihor chloride on tlio first filtration As has prenouslj been pomted 
out bj others in connection mth other dctermiiistions on blood filtiates the 
use of an exeessne quantiti of oxalate as an aiitieongnlant is to be avoided 

suMMAar 

A modification of the methods dexised bj Van 6>like and his collaborators 
for the estimation of chloride in blood, uhich is applicable to Polin Wu tuiig 
Stic acid filtrates, is here descubed The method is slioivn to be accurate 
within 1 per cent or of the same order of accuracj as the original method 
The adsantage of the modification lies in the snialloi amount of time of norlc 
and of blood filtrate leqmred foi the determination 

SOLUTIONS 

U/tQtS Silver ^Uraie Solution (1) 

Pure fused AgNO, 

H^O, SpC 143 
Water to 

2I/7S 1 PotflS3tum Iodide Solutuni (S) 

Pare KI 2 2T gm per liter 

Two and four tenths gm KI are diluted to a liter and used to titrate 0 c c of the 
silver nitrate solution with 5 c c of starch citrate nitrite solution and 5 c c of water The 
strength of the solution is then adjusted eo that ciactl 7 12 05 c c of the KI solution is 
required (015 cc is used for obtaining the endpoint 12 50 cc to precipitate the silver) 

Starch Ciitoie Kttntc Solution (1) 

Sodium citrate InoCH,0 5% C"* 

Sodium nitrite 20 gm 

Soluble starch 2 5 gm 


5 812 gm 
250 cc 

1000 e.e. 
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Dissohe the stnrch in 100 l c of \\ iter b\ boilniR for ‘^cionl minutes ndd the citrate 
ind jiiirato and heat until all is dissohid Filter through cotton, nash the filter lutli hot 
Mater, and Mhcn cold, make up to 1000 cc 

This solution is satisfaetori for at least si\ necks lllieii it is required mfrequentlj, 
Short and Gellis’ solution has some advantages The same amounts of citrate and nitrite 
ire dissohed in SOO e c of natci and made up to 1,330 cc The starch is made up neekh 
bs boiling in 100 c< of nater and diluting nhen cold to 150 cc The tno solutions are 
mixed bifoie use in the piopoitioii of 1 to 0 Three cc of the iiiixtuie replaces 2 c< 
of the AltLean Ann NJike staicli citrate iiitiite solution 

I wisli to thanlc Dr AV R Campbell, ttlio suggested this ivoik, foi Ins 
constant niteiest and help 


RFEERENCES 
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A feOIPLIFiED TECIIiXIC FOR bTUDYlNG TILE SECRETION 

OP LYMPn" 


B\ Lester R DRAtsTroT Pn D IMD, and Carl A Dragstedt, PhD, MD 

Chicago, III 


T he method in geneial use foi studtiug the fonnatiou and flow of hmph 
in class 01 laboiatoiA eouises m physiologA' consists m collecting the 
lymph bA means of a eaiuuda placed in the thoracic duct A meal containing 
large amounts of tat given scAcral houis befoie the experiment gieatly facili- 
tates finding the duct, but eien under these faxmiable conditions the opeiator 
often expel lences considerable difficultA' in difterentiatmg the duct from 
strands of fat in the neighboihood, especially if the field is to anj extent 
obscured bj hemonhage This is entirely obviated, and the duct can be 
made to stand out conspicuouslv if to the meal previoush given is added a 
small amount of fat( ve haAC used buttei) AA'hich has been saturated AVith 
some fat dA c Sudan III ansAvers the purpose admirabl} This method maj 
also be of adAantage in studvmg the course of the intestinal Rmphatics, as 
after feeding the dAe thev stand out in marked contrast to the stiands of fat 
in the mesenteiA and along the blood Aossels 


•From tlm Dcpvrtincnt of SurRcri Tlir LnUersltj of ChtoRO and tiK Departmont of 
pm<=loloK\ and Ph irmacolotjx Xorth«e-trm LnKor^IU SIcdIral School 
Rtcehed for publication VuBUit H 1027 



A SBIPLE ARriPICIAL KEbPIRATlON APPARATUS’ 


B\ E J V\N Liere Mb i\I D f v»id R S Allfn PS M s Chicaoo III 


A n apparatus tor the administiition ot aitificni lesspiratiou was de 
. \i5ed by Dr A L Tatum bi xt^mg an an dinen ^ludsbield ^uper of 
automobiles The ujudsiueld uipei wliith u is used is mmiitictiued and 
patented Polbertb Cleveland, Ohio Dr Tatum did not publish a de 
scnption of his apparatus It is a bimpiificd adaptation of the Becker ap 
paratus 

This instrument howevei nas not %cn adjustable as tht outflow of 
air which corresponds to the inspuaton phase of lespuatiou was consider 
abl} lonjjCr than the phase conespondmg to the expiration Fuitheimore 
there was piacticalh no pause between mspuation and txpintion so that 
the lungs did not ha^c an oppoitmuti to collapse thoionghh We ha^e 
made an attempt to o^elcome some of these difStulties 

The windshield wiper piopei will not bt destiibi-d lu this paper because 
it maj readily be purchased on the open market Vs fai as it is 1 iiown, it 
operates on the same punciplc as the ordmai) positne piesbUit an driven 
windshield wipei Onl> those paitt, which me esstutml £oi its modiflca 
tion foi the use of administration of aitihcn) lespiration will bt. described 
The onij changes made in the mechinibm wtxt hi at a metal shaft 8 
(Fig 1) which operates the \ahe E was made to replace the original one 
This shaft was made 3^4 jnche& in length and i of ni inch in diameter It is 
attached to the stopcock of \ahe E as shown m Fip 1 and m the photograph 
(Fig 5) It IS so adjusted on the rod nio ©cai inside the cilmder of the 
airdrnen apparatus that it is allowed to rotate onlj 115 degrees — this is 
important ui regard to the legulation of the outflow of au coi responding 
to mspiration Incidentally this adjustment is aci\ t isili made The onlj 
other change made in the an dm on mechanism is that au ordmaiv needle 
lahe (Vj, Pig 1) IS nisei ted m an apertiiit, aJreadj pusent m the apparatus 
Pig 1 shows the arrangement ntcessaij for the coiuersion of this tjpc 
of instrumeot for artificial rcspuation Fig 4 in the diagram is the con 
nectmg unit which joins the ejlindcr with the othci poition of the apparatus, 
that IS C* IS inserted at the point 6 into the ejlmdei and B is inserted into D 
Di Tatum found that tlie dnmetei of the mclal tubes I and R, was important 
as it lb essential to distiibutc tht proper amount of au to tlie cjiinder of the 
air dri\en apparatus and also to allow enough an foi the auiinai Tlie diameter 
of this tubing IS ^ of an inch 

Compressed air from the pipe line in the labontorj enters at A (Pig 4) 
and goes into pipe L, htie a part of the air goes to h and a part to li' The 


rrura thf Departnicfit of PlO LoncroHi of tncnt,o 

Recehtd for publfcaUon June 20 10^ 
tLaura Boone Bonnellj Fellow In Fbjuloloji} 
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air mIhcIi goes m the foiraer diiection is used bj the animal, the air going in 
the latter diiection is used to opeiate the an diiven mechanism As explamed 
above, the mechanism lotates the shaft S' (Fig 1) -which in turn operates the 
lalve E, which is meielj a petcock valve This valve, ho-wever, has a modifica- 
tion The hole passing through the stopcock (? is enlaiged as sho-wm in Fig 2 
bj tlie shaded portion Onlv the upper side is made larger, the hole in tlie 
lovei pait IS not changed 



TIj f 7'>g 3 

Figs 1 to 4 — ^Diagram oC artUlclal respiration apparatus (Reduced one half ) 

Valve E has one more modification as sho-wm in Fig 3 A hole is drilled a 
bit off center on the upper surface of the petcock Aahe E, so as to coincide -with 
the elliptical half of the hole made in the stojicoek G of this -t ah e A needle 
-\alve (or another petcock Aahe) is placed o-ter this drilled hole as shovm m 
the diagram Bv changing the size of this apeituie, the ratio of inspiration to 
expiration may be alteied It was found that when the needle--iahe V; is 
closed, the ratio of inspiration to expiration is 1 to 1, when it is -wadely opened, 
the ratio is 1 to 5 By appropriate adjustment of the lahe, the intermediate 
ratios mav be obtained Incidentally, this airangement also makes it possible 



A SIMPLE \RTIP1CIAL BESPJILVT^O^ APPIR^TUS 


657 


to operate the mechanism -watb less air, so that it ma\ be used for ^erj small 
animals or in cases where only a small amount of air is desired 

The -voluiue of air delivered at the outlet is controlled b^ the stopcock 
valve F (Fig* 1) the 'volume maj also be \aried bj the amount of air allowed 
to entei at A (Pig 4) The rapidity which the stopcock (7 of \i\\e E (Fig 1) 
IS operated is controlled bj the needle % ah c Vj on the cjlinder, which has been 
described above It may also be said that the lapiditj with which this stop 
cock is turned in a given time is dependent to some extent on the air pressure 



entering at A, but this can be compensated foi b\ i (.melting the \al\e Tlic 
relation of inspuation to expiration is controlled bj the needle vahe as pro 
\*iousl 3 described In order to allow the lungs to collapse tiilly it is well to 
insert a T tube between the tracheal cannula and the outlet \ahe F 

To Biunmanze An apparatus is desciibed in which the rate of respira 
tion niaj be controlled, the 'volume of air at each inspiration maj be con 
trolled, and the ratio of inspiration to ex-piration mav be controlled It was 
found that this instrument is admirabb adapted for small animals, but it 
may even be used foi large dogs weighing fiom 20 to 25 kilos This simple 
iir interrupter raoi cover, mav be used for purposes other tlian the admmis 
tration of aitifieial respjiation It is not complicated so that it does not 
easilj get out of order and lastiv, it is quite inexpensive 



SBIPLIPIED APPARATUS AND TECHNIC FOR THE DETERMINA- 
TION OF THE ICTERUS INDEX^ 


Bt Russell C Pigford, ]\I D , New Orleans 

T he Meulengiacht leteius index lias pio%ed a valuable adjunct in diagnos- 
tic and prognostic piocedures The technic, while compaiatively simple 
to the aveiage laboiatorj’ woikei, offers disadvantages vhich tend to discour- 
age the procedure as a routine laboratoij test The chief objections are 
(1) many pi actitionei s aie not equipped with the Duboscq colorimetei, (2) in 
some instances aeeui ate weighing of the small quantity of the potassium 
dichiomate foi the standard cannot be accomplished, (3) at least 5 cc of 
seium aie required foi the Duboscq apparatus, and (4) in sera with a high 
index lepeated dilutions are nccessaii for the readings 



Flff 1 — Fiont \ien shoulng' Minll holc« 



Fig 2 — Back \low showing large holes and ground glass baclw i, tube for unknown 

B standard tube i 

In the modified tcchnic, standa'ds of potassium dichiomate solution of 
■varying strengths are picpaied and sealed in small test tubes The strengths 
larv fiom 1 100, ■with an index ^alue of 100 to 1 10,000, nith a value of 1 
The seiial dilutions aic leadih made from a 1 per cent solution, acidified with 
a few diops of concentrated sulphuiic acid These standards aie used for 
matching against the unknown serum m a mannei similar to the technic of 
the phenolsuliihonephthalein test 

Appal ain’t — A wooden block of an inch wide, 2 inches high, and 12 
inches long is icciuiied With a ^ic-inch bit 14 holes, equally spaced, arc bored 
to a depth of IV 2 inches Fiom tlie side two holes are boi ed opposite holes nuro 
bers 7 and S (the middle holes) and communicating with these holes Caie must 
be exercised in boimg the side holes as they aie not to pass all the wa-v 
through, but mereh far enough to communicate with the holes from above 
A piece of ground glass is placed across the tiv 0 side holes This is to act as 
a backgiound foi the matching Prom the opposite side of the block two 
small holes (’^-inch bit) aie bored so that they communicate with holes num- 
bers 7 and 8 fiom above Bv using the smaller holes in front, a greater con- 

' ^ni the Dep'irlment of Modicinc TuHne LnivcrsIU of Louisiana 
Rccehed for publication Augu":? 21 1027 
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trast IS to be had in mahmg the readings The two central holes thus made 
act as a eomparison bos for the readings One of the remaining 12 holes is 
to contain the emptj test tube for the unknown serum The other 11 are to 
hold the larious graduated tubes of standards 

Twelve test tubes 9 mm (mside diameter) bj 45 mm 2 cc capacity are 
used as cont-iinei'S One is kept for the unknown The other 11 are to eon 
tain the various strengths of the diehromate solution After placmg the solu 
tions in the tubes thoj are labeled aud are sealed with melted parafRn, seal 
mg wax, or by heat 

The dilutions found most satisfaetoi} , with them index values are given 
They are 


Dilution 

/nrfer F 

1 

10,000 

1 

1 

5,000 

2 

1 

3,500 

3 

1 

2 000 

5 

1 

1,500 

6 

1 

1 000 

10 

1 

6CQ 

15 

1 

500 

20 

1 

400 

2 

1 

200 

50 

1 

100 

100 


To make the reading 3 to 5 cc of blood is collected bj icnepuncture 
allowed to clot, and after thorough centrifugalwation, 20 drops of sermn are 
placed in the empty test tube Osnlated phsma maj be used in place of the 
serum This is then matched in the box against the various standards If the 
index IS greater than 100, proper dilutions can rcadilv be made bi adding an 
equal or double quantity of water and multipljmg the reading by 2 or 3 
Clear serum is to be desired although slight clouding as occasionally encoun 
tered m sera collcetcd after a lieavj meal will not interfere with the reading 
It must be remembered that a crj slight hcmolj sis will invalidate the reading 
The normal range of the icterus index is from 3 to 6 Latent jaundice 
ranges from 6 to 15 Aboie 15 the icterus is aasible m the skm and mucous 
membranes Values below 3 are encountered in the secondary anemias, whde 
pernicious anemia w ill fall m the range of latent jaundice The icterus index 
is of value in cases of ohstructiie jaundice In these eases the relief of the 
obstruction will be demonstrable bj means of this test before other signs are 
present A senes of indices in cases of doubtful malignancy will sometimes 
gne valuable diagnostic information In the cases of malignancy the index 
will remain constantlj aboie 100 while the benign liver will show a much 
greater fluctuation in the values obtained 

The method here described has the following advantages 

1 The equipment is inexpensive and can he made in the laboratory 
2^ Determinations are rapidlj made 
^3 Onlv 1 to 1 5 c c of serum is required 

4 Calculations for dilutions are seldom necessary 

5 The readings obtained are sufficiently accurate for practical purposes 



A NEW ANBIAL BOAED* 


By I Forest Huddlfson DVM, and E B Carlson, DVM 


TN WORKING with laboratoij' animals, a piereqmsite is an efficient means 
of lestiaint We have consti acted an animal boaid which is serving as a 
means foi restiaimng animals much more conveniently than any other which 
i\e have used It is consti iicted in such a niannei that it maj^ he used for 
holding rabbits, guinea pigs, oi lats 

A detailed description and photographs of the board are presented m 
the hope that it ii ill appeal to others 

The boaid proper (Pig 1) is made of oak 1 inch in thickness, 11 mches 
wide, and 34 inches long It is mounted on foui legs 3 inches high A 



Fie 1 


shallow groove (a) is cut neai the edge of the top surface for collecting the 
excreta or blood uhich escapes during an operation 

Neai the center of the top of the board (b) is located a half circle metal 
clamp for holding the head and neck The ends of the open rmg of the clamp 
pass downivard into openings on either side of the fixed piece The extended 
ends of the nng-piece are held in position bj’- means of a set-screw situated 
on one side of the fixed piece of the clamp 

The anteiior extremities aie held in position by means of slip loops (c) 
made of stout cord attached to the ends of the metal arms (d) The size of 
the loop is determined by the position of the set-screw piece (e) which shdes 
back and forth on the metal ann The metal arm, which may be moved out- 
ward or mward is opeiated on the ratchet set-sciew (f) principle The pos 

•Prom the Michigan Agricultural Experiment Station East Lansing Michigan 
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terror extremities are lield in position hy loops and metal arms similar to the 
one jnst described (Sec Fig" 2 ) The distance betncen the end of the arms 
IS controlled from a central point (g-) bj a set scrciv ratchet The distance 
between the tiro sets of arms is controlled b^ the extension piece (/i) nhicli is 



Flff 3 


held in position bj a set screw (t) If ont desires to mnl c i fui thcr estension 
the setscrew and extension iniv be moNcd back to (j) or the ends of the ex 
tension ma^ be reversed without moving the setseitjw from the position shoira 
m the figure 



THE ESTIMATION OP RED CELL FRAGILITY 
AN HEMATOCRIT METHOD'' 


By Herblrt Silvette, Richmond, Virginia 


T7ARIOUS substances have been emplojed to deteirame the resistance or 
^ the fragility of red blood cells Of these, h\potonic solutions in varying 
strengths have been used with more or less satisfaction The methods m use 
aie those of Smith and Brown,' Karsnei and Peaice," Hill,^ and Giffin and 
Sanford,^ or some slight modification of these, such as that of Pontame” 
The}"- are similar in that all use hypotonic solutions of sodium chloride as a 
means of estimating corpuscle resistance SimmeP employs a solution which 
is isotonic with blood, has the same Ph A'alue, and the same percentage of the 
various morganic salts This solution, when used in four hypotonic dilutions, 
IS the basis of a quantitative fragility test 

It has also heen shovn that red cells have a constant figuie of lesistance 
towards saponin and sapotoxm hemolvsis Saponin has been used by McNeil,® 
and bv Bigland" as a means of determining red cell lesistanee, while sapo- 
toxin was employed by Neilson and Wheelon® for the same purpose 

The hematocrit may be used to determine the fragility of led blood cells 
Van Allen,'® while woiking out experimentally the undeiljang principles gov- 
erning the hematocrit, pointed out that “with a decrease of the concentration 
of the surrounding fluid, the erythrocytes increase in size until the limit of 
distensihilitj is reached, when the volume of the cells drop almost immedi- 
ately to zero ’’ With the use of several hematocrit pipettes and a senes of 
hypotonic solutions of sodium oxalate of different concentrations, a method 
for the estimation of red cell fragility becomes both feasible and practicable 
Such a method was suggested by Hambuigei'® in 1912, but there is no evi- 
dence of its present use 

For rabbit’s blood it has been found'® that the limit of distensibility of 
the red blood cells is indicated quite shaiplj" at 0 72 per cent sodium oxalate 
For human blood, the greatest volume of cells, that is, the limit of distensi- 
bility, occurs when a 0 6 per cent sodium oxalate solution is used Invariably 
there is hemolysis, complete or incomplete, when a 05 per cent solution is 
employed 

It was decided, therefore, to limit the hypotomc solutions in the test to 
four 0 5, 0 6, 0 7, and 0 8 per cent The 0 5 solution would allow for any 
probable increase in the resistance of an unknown blood sample, while the 
range of 0 7 to 0 8 per cent would take care of any piobable change m the 
direction of increased fi agility 

These four hypotonic solutions should be made up as accurately as pos- 
sible To this end, about five hundred cubic centimeters of each strength 

^om Pathological Laboratory Johnston-WlUis Hospital Richmond Vo, 
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should be prepared at a time, anhydrous sodium oxalate being used, weighed 
out on an analytical balance and dissolved in distilled water in volumetric 
flasks The solutions keep well when the containers are tightly corked, but 
in order to prevent the giowth of molds, a few cubic centimeters of toluene 
should be added to each bottle In mcw of the fact that a laigo quantity of 
each strength i& made up at a time, and the concentiation of sodium oxalate 
in the \aiious solutions diffeis by a lelati^ely large degree it should be 
easy to seciiie constant lesults e%en uheii solutions made up at different 
times are used 

Pour hematociit pipettes^*^ ** are used together with an equal number 
of appiopnate scaling deMccs Rubber bands mav be used with perfect 
satisfaction, or the spim^ sealing de\ice of \an Alien An efficient and 
incxpensne scaling band, especialh suitable to this method, is shoum in Pig 
1 It consists of a coiic attached to a rubber band by means of a small ^n^e 
staple or pin There is a hole half nay through the cork into which the 



FlfiT 1 — An efficient sealing band for hematocrit pJpett a 

Upper extremity of the pipette is fitted also thi. coil is marked nith the 
strength of the diluting fluid with winch it is to be used It is tery impor 
tant to mark each pipette oi sealing band with the concentration of the 
diluent in order to minimize the chance of error due to confusing the flilcd 
pjptttes, and also to facilitate reading and recoiding the results 

With the four diluting fluids the pipettes and the senliug bands ready 
the test is begun A rather deep puncture is made in the patient’s fingtr or 
ear, and the fiist drop of blood appearing is discarded As a fresh quantity 
appears, it is dratin up into the bore of the hematocrit until the blood eoluran 
IS even with the top of the scale Blood adhering to the outside of the 
pipette IS wiped ainj and a quantity of the 0 5 per tent diluting fluid is 
drawn up until the chamber of the hematocrit is about half filled The 
sealing band is now attached, first to the graduated end of the pipette, and 
then to the bulb tnd The three other tubes ire now filled and sealed in the 
same manner using the more concentrated solutions of sodium oxalate in 
turn After a little practice it becomes easy to fill the four tubei from a 
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Table I 

Eesdlts or Feagility Tests on 50 Normal Subjects 


MALE 



HEiMATOCRIT READINGS 

PER CENT SODIUM 

0 5 

0 6 

07 

08 

s 

72 

S3 

67 

62 

0 

57 

73 

63 

53 

c 

54 


58 

55 

c 

72 


58 

50'‘ 

w 

40 


52 

52 

F 

54 


55 

55 

H 

45 

75 

50 

49 

W 

33 

61 

56 

52 

S 

45 

71 

61 

55 

E 

56 

62 

49 

48 

C 

61 

72 

50 

49 

B 

74 

80 

63 

03 

C 

47 

74 

61 

54 

F 

51 

68 

53 

50 

F 

61 

71 

50 

48 

G 

41 

65 

50 

49 

D 

55 

70 

50 


H 

63 

81 



M 

47 

06 

44 


T 

53 

70 

08 

56 

S 

41 

64 

60 

51 

T 

59 


61 

50 

L 

60 


02 


B 

46 

50 



F 

52 

77 



Av 

54 

76 

58 

53 


FEMALE 



HEMATOCRIT READINGS 

1 PER 

CENT SODIUM OXALATE 

05 

0 6 

lEEHl 

08 

K 


64 


50 

& 

42 

54 


47 

S 

44 

66 


50 

K 

44 

64 

50 

49 

W 

50 

56 

54 

43 

G 

42 

54 

50 

45 

F 

56 

64 

57 

45 

E 

57 

61 

58 

52 

U 

60 

63 

54 

49 

T 

50 

57 

51 

48 

V 

50 

05 

55 

40 

G 

62 

65 

51 

45 

P 

44 

66 

56 

53 

A 

41 

58 

51 

45 

C 

03 


44 1 

44* 

M 

50 


51 

47 

P 

41 


56 

45 

P 

22 



45 

H 

12 

57 

BH 

41 

B 

23 

63 

BB 

55 

M 

24 

50 

B ■ 

45 

W 

6 

63 

B 

40 

B 

32 

46 


37 

K 

23 

58 

1 54 

46 

K 

4 

71 

58 

44 

Ay 

40 

60 

53 

47 


•At^ pical normal cur\ es ing increased resistance 


Single punctme A little piessiue some distance airaA fiom the stab is per 
missible, indeed necessaiy, but should the blood coagulate because of too 
slow collecting and handling, another puck must be made 

The hematociit pipettes aie now placed in the centrifuge, the even num- 
bei of tubes doing away with any special counterbalancing Centiifugahza- 
tion IS earned out at 2700 i evolutions per minute for fifteen minutes, these 
having been found bi van Allen to be the optimum speed and duration It 
IS impel ative that all pipettes in a single test be centrifuged for the same 
length of time and at the same rate of speed in order to obtain comparative 
leadings Aftei lemoving tlie pipettes fiom the centiifuge, the results are 
lead and recorded 

Results aie expiessed and inteipieted by means of a fiagibty curve, 
diawn by using the hematociit readings as ordinates and the concentration 
of sodium oxalate as abscissas 

In a senes of fifti healths , noimal subjects, both male and female (Table 
I) the greatest cell lolume m each case oeciiried vhen 0 6 per cent sodium 
oxalate was used as the diluent Also, in eveiy instance some hemolysis took 
place using the 0 5 pei cent solution, thus giving a well-defined peak for the 
normal fragility cm \e at 0 6 pei cent concentiation of sodium oxalate (Fig 
, 2) Where^the peak of the cume is found to be at 0 5, that is, the greatest 
volume of cells obtained is with the 0 5 per cent solution, increased cor- 
puscle resistance is indicated and the type of curve may be referred to as a 

























5 


6 


7 NaAO* 


07 06 

riff 2— A\eraffe noitnal fmfflUty cunes I overaffc of the fraeint> curves of 3 
normal men B average of the fragilltj curves of normal nomen C normal fragility curve 
average of both sexes 



03 06 07 oe 7 Na^C^CU 

Pig 3 —Typical fragility curves A normal curve for comparison B curve of Increased 
resistance from a case of obstructive Jaunilfco O curve of Increased fragility from a case 
of childhood nonobstructive Jaundice D normal curve from a case of severe secondary anemia 
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“ curve of increased resistance” (Pig 3-j5) Where the peak of the curve is 
to the right of 0 6, either at 0 7 or at 0 8, the result may be called a ‘ ‘ curve of 
increased fragility” (Pig 3-C) The degiee of either resistance or fragility 
of the led cells is directly proportional to the degree of displacement, either 
to the left or to the right, of the peak of the cmve in question eompared with 
that of the noimal curve at 0 6 per cent 

It IS also possible, by means of the angle of the line foiming the left 
side of the peak of the curve, to interpret the results to a much finer degree 
than the placement of the peaks would indicate To illustrate. Pig 4-A is 
a noimal curv^e, and while curves B and C in the same figure are also to be 
considered normal, it is noticeable that B shows a tendency toward increased 

tiemalocnt 



Fig 4 — Normal fragility cumes A average normal cun,e B normal curve with a 
tendencv tow aid Increased corpuscle resistance C, normal curve with tendencj toward 
increased corpuscle fragllit> 

cell resistance, and C toward increased corpuscle fi agility Pathologic curves 
may be read to the same degree as normal ones, and in general, it will be 
noted that the more nearly vertical the line foiming the left side of the 
peak, the more fragile are the cells Conversely, the more nearly hoiizontal 
that line is, the more resistant the cells Smce the peak of the curve of m 
creased resistance is not complete on the left side, this statement will not 
apply In that case, a falling line between 0 5 and 0 6 would denote a greater 
degree of coipuscle lesistanee and a line approaching the horizontal a 
somewhat lesser degree It is then possible to interpret the results of a 
hematocrit fragility test with as much, if not greater, accuracy as the re- 
sults indicated bv the two figure index of mitial and complete hemolysis 
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TABtiE n 

Eesults or Fraoiliit Tests on a Series of PATnoLoaic Cases 


NAME 

DIAGNOSIS 

hematocrit readings 

PEP cent bODIUM oxalate 

Oj 0 6 0 7 08 

OtTRVB 

B 

Secondary anemia 

18 

32 

30 

28 

N 

C 

28 

30 

27 

25 

N 

D 

** 

33 

35 

32 

29 

N 

C 

( t 

11 

34 

30 

25 

N 

w 

Obstructivo jaundice 
( ( ( 

56 

49 

44 

41 

IR 

J 

57 

53 

47 

44 

IR 

B 

l\onobstructive jaundice 

23 

5S 

63 

55 

IF 

R 

Ruptured gall bladder bile 
in peritoneal caritv 

u2 

47 

45 

45 

N 


N normal curve IR cur\e of Increased resistance IF cur\o of increased fragllltj 


The results of the hematocrit method for the estimation of red cell 
fragility give substantialh the same results ns do anv of the methods using 
hjpotonic saline A normal cur\e is obtained in anemia (Fig 3 U), and 
cur\es of increased resistance m obstructne jaundice (Pig 3 5) In a single 
instance of childhood nonobstructivc jaundice a cune of increased fragility 
was obtained (Fig 3 C) In practican\ eico normal subject (48 out of 50) 
a normal lesult vas obtained the abnormal cu^^es both pointing to a slight 
increased resistance of the colls in question 

It is not necessarv as it is when using venous blood and hj’potonic 
saline, to include a normal contiol m the test The diluting fluids may be 
prepared accurately enough to give conip'irati\e results, and on the ^^hole, the 
operation of the hematocrit is so standardized tliat the limit of error in a 
carefullj performed test is negligible 

CO^CLUSIO^S 

The hematocrit method for the estimation of corpuscle fragility has the 
following ad\antages o\er the other methods in use at the present time 

1 Capillarj blood obtained from either the finger or ear, is used thus 
eliminating venipuncture 

2 Fragility tests mav be made without difficulty on infants and chil 
dren This usually has been incon\enieiit due to the difficulty of obtaining 
se\eral cubic centimeters of blood in such cases 

3 Only four hypotonic solutions are used m the test, in place of the 
dozen or more where saline is used Furthermore the sodium oxalate solu 
tions need not be made up freshly and are stable 

4 The test IS completed uithin thirty minutes The time element is thus 
reduced considerably 

5 A normal control is unnecessary, due to standardization of materials 
and teebme 

6 The interpretation of results is easier and more accurate than is the 
case using a t\\o figure index Results are expressed as a ‘fragility curae 
comparable to a cur\e of a ‘ glucose tolerance test ” 

7 Results with the hematocrit method are constant. 
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SUMMARY 

Ah hematocrit method tor the estimation of led cell fragility has been 
described, using foui hypotonic (0 5, 0 6, 0 7, 0 8 per cent) solutions of 
sodium oxalate, four hematocrit pipettes, and capillary blood Eesults are 
expressed in a fragility curve This method possesses several advantages over 
the methods using venous blood and hypotonic saline Results ivith the test 
are constant and normal in healthy, normal subjects, and vary as do the 
results of the other methods in disease 
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THE BUNSEN VALVE IN BLOOD-UREA DETERMINATIONS* 


By P P Brooks, Ph D , Chapel Hill, N C 


E xperience has shown that the Polm-Wu method for the determination 
of blood urea presents many technical difficulties That these difficulties 
have not yet been satisfactorily overcome is evident from the many modifica- 
tions appearmg in the journals and from the attempts being made to find 
methods offermg less difficulties of manipulation The chief troubles with the 
method seem to have been two m number First, the urease solutions have 
caused foaming, and second, the distillation has been attended by frequent 
aspiration of the receiving acid back into the distilling tube, due to the sudden 
cooling of the distilling tube by an currents or variations in the heat of the 
burner 

Of the many modifications suggested, it appeals to me that the one pro 
posed by Johnson^ is the simplest and best solution of the problem This 
method eliminates the back aspiration by closing the end of the dehvery tube 
with a flutter valve and allows the operator to center his attention upon the 
prevention of foaming In considering this method it occurred to me that 
the difficulty of findmg flutter valves of the piopei size might be obviated by 

•From tlie Laboraton of Phj siological Chenilstr\ School of Medicine Universitj of 
North Carolina Chapel Hill N C 

Received for publication JuL 30 1927 

Uohnson S Lloid Joun lab and Cun 5Ied , 1924 ix SCO 



THE BUKSEN ^ALVE IN BLOOD UBEA DETERAIIN ATIONS 6G0 

the use of a device, Damely, the Bunsen vahe, irhich can be easily and 
quickly made by anyone with a small piece of tlun walled tubing, a piece of 
glass rod, and a razor blade 

The Bunsen valve is an instrument, already famihai to the chemist, eon 
sistmg of a piece of rubber tubing preferably of about three sixteenths inch 
bore and vith ualls from one sixteenth to one eighth inch thick One end of 
the tube is closed by a piece' of glass rod One or more slits aie made length 
wise in the sides of the tube close to the closed end These should be made 
with a sharp razor blade and should be from one quartei to half an inch in 
length This constitutes the Bunsen •vahe When placed on the end of a 
bent glass tube as originally used by Folm Wu it affords a satisfactorr 
flutter vahe When tlie contents of the distillation tube are boiled, the air 
and steam escape through the slits in the \ahe Whenever anv back pressure 
develops these slits close tightlv and prevent the back suction of the acid 



riff 1 — Bunsen \al\c ( Vctual s/te ) Flff FoHn TVu urea dlstnUnff appara 

tu** (accordJnff to Johnson) with the Bunsen 
%ahe attachment ('6 actual size ) 

from the recemng tube Tins de\Joe has the advantage over the flutter vahe 
devised by Johnson of being qmcklj constructed from materials ensih access 
ible to the average operator 

This device solves the problem of back aspiration and allows the Inating 
of the distillation tube to be varied with the foaming However it has been 
my experience that this lemoral and exclusion of air has little or no effect 
upon the foaming As a solution for this problem I have found that a small 
piece of fixing paraffin (MP 47 49) inserted in the distillation tube before 
heating is commenced, helps to overcome this problem Bifore the contents 
of the tube reach the boiling point, this becomes liquid, and bj surfacing the 
walls of the tube helps greath to keep down foaming Paraffin oil has been 
found to distill over and to interfere with ‘Nesslenzation by causing cloud 
mg Verj little of tins paraffin goes over and when the receiver and its con 
tents arc cooled the paiaffiu solidifies and rises to the top “Nesslenzation ’ 
of such a solution gives a peifecth clcai solution winch can be compared m 




NOTES ON LABORATOEY TECHNIC* 


By Thomas B j\Iaoath, M D , Rochester, Minnesota 


BLOOD CULTURES 

X^THILE a great number of tecbnieal methods have been desciibed for mak- 
^ ’ ing blood cultures, none seems to fulfill the needs of everybody since each 
individual has ceitaiu problems which aie not common to others At the 
Mayo Clime a numbei of methods of making blood cultures have been tried 
and the present one, which has now been in use for moi e than seven years and 
followed in more than 3500 cases, has proved satisfactory The conditions 
Avhicli had to be fulfilled aie as follows (1) the method must be applicable 



Fig 1 — Blood-culture outflt the towel contains a baked sjringe and its needles the test 
tubes contain respectively glucose-brain broth and sodium citiate solution 

m all types of septicemia, (2) reports must be rendeied with reasonable 
promptness, (3) there must be an opportunity to decide whether or not a 
positive culture is due to contammation , (4) a large number of cultures have 
to be taken, (5) the patient may be ambulatory and the blood be drawn m the 
laboratory or, (6) the blood maj' have to be drawn at the bedside in private 
homes or in hospitals 

The following equipment is necessary and is prepared as follows 
1 A 20 c c Luei syringe and two needles, one No 19 and one No 21, arc 
wrapped m a towel and baked at 170° C for an hour 

•Section on Clinicai Patholog\ Majo Clinic 
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NOTES ON I\nOBVrO«N TKriNO 


(.7! 


2 T\\o test tubes (2 5 b'v 20 cm ) ire used one conf imuig See of a 1 pel 
cent solution of sodium citrate the other contaming dextrose brnm broth The 
brain broth is put into the tube to a height of 15 cm and both tubes are 
plugged with gauue and cotton stoppers, the tops being wrapped with brown 
paper which is secured with a rubber band (Fig 1) Both tubes are auto 
claved This paper covering does awaj uith the neccssiti of flaming the 
tubes at the time of draiiing the blood 

Blood IS drawn from a suitable lem in the arm after the skm has been 
prepared by thorough washing with alcohol other prepniatioii has been tound 
unnecessary and of no advantage Prom 15 to 20 c c of blood is secured m a 
dry syringe, from 3 to 5 c e being placed immcdiatch in the brain broth tube 
and the rest in the solution of citrate The tubes are brought to the labora 
tory, the brain broth tube being immednteli pheed in the iiieubitor and 


Heti-ter HetiWr 



blood agar plates being made fiom the citrated blood Hormone 
as a base, and four plates are poured, the first containing 0 5 c c ot blood the 
second 1 cc of blood, the third 2 cc and the fourth 3 cc The plat(i» and 
the tubes are examined at the end of tuentv four hours if negatne the\ are 
put back in tht incubator for another tuentj four hours the lepoit bein^ 
made at the end of fort'^ eight hours The brain broth tube is then set aside 
in the lucubatoi and examined at ueekh internals for three ueels Re 
cently we have been emploinng o moist chamber in the incubator and hold 
mg the plates prepared from certain Upei of cases for i luck disfribut 
mg the blood on plates in this fashion and compaimg them nith the brain 
broth tube, it is possible in most cases to recognize contamination inorco%er 
the method permits of a quantltatl^e report on the number of cofonies for 
each cubic centimeter of blood The brain broth tube has enough liquid jii 
It together nith the brain tissue to bring about reduction in OT\geii tension, 
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thereby increasing the possibility of growing ceitain stieptococci in Rose 
now’s opinion The method has pioved satisfactoiy in culturing hemolytic 
and nonhemolytic streptococci, colon bacilli, typhoid bacilli, anthiax bacilli, 
pneumococci and influenza bacilli It is a simple, direct method, with a mini- 
mum of laboi for the technician and gnes leliable results 

A SIMPLE MICROSCOPE LAMP 

With the inci easing use of binocular microscopes and the developing of 
laboiatoiies in the heait of business sections in cities, aitificial light has come 
to be an impoitant problem to the mieioscopist Most of the micioscope 
lamps on the market require special bulbs that aie short-lived and which do 
not give sufficient light, the large types are entirely too expensive to be used 
m laboratories requiring large numbers of microscope lamps Following is a 
description of a lamp which cost $1 50 and which could be made in laige 



Fig 3 — ^When the snitch is in tlie off position the heaters are in series and the 
temperature is about 46® C when in the on position the heaters are in parallel and the 
water bolls The plug is withdrawn to disconnect, 

quantities for less and is more satisfactory than any light yet used It is 
made of polished tin, its dimensions aie 10 bj 10 by 12 5 cm In the bottom 
an ordinary porcelain bulb-socket is seemed by two screws The front is 
made with two grooves into uhicli are fitted glass seieens The source of 
light IS an ordinary frosted Mazda 40 or 60 watt bulb The top is movable 
and IS ventilated, as well as the back Electric light wires protected by the 
usual msulation are connected uith the socket (Pig 2) The scieens are 
prepared by stainmg a developed photographic plate For examining un 
stamed material, such as fresh stool, a screen stained with a dilute solution 
of Orange 6 makes an excellent light Daylight glass can be purchased, 
making a white light for use uith stained mateiial, and anj^ shade of blue 
may be obtamed by staining a developed photographic plate vith methylene 
blue These scieens last for years and gne excellent results 
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Tabbiahov 


TEST 

amount OS' 1 

j BIjOOO c q 

DISPOSITION OP BLOOD 

’Wassennann 

4 

In a WaAsemann tube 

Coagulation timo 

1* 

Rinse syringe and Wassennann tube with nor 
Dial solution of sodium chloride test erer^ 
30 seconds 

Calcium coagulation time 

1 

Vs coagulation test but after rinsing tube add 
6 capillary drops of 0 5 per cent calcium 
chloride to tho tube 

prothrombin 

i 

4 

1 

Add 4 cc blood to graduating centrifuge tube 
in which his been placed 0 5 cc of 1 per 
cent potassium oxalate solution- Invert tube 
to mix 

Betractihty of clot 


1 


in n Wassennann tube 

PragiUty 

2 

Add one drop of blood to each of 12 tubes con 

1 taming sodium chloride m van mg concen 
i trations 

Grouping 

4 

|Add 3 drops to a Wassennann tube half full 

1 of 2 per cent sodium citrate solution the 
■ remamder in a dry tube 

Wiftal and other agglutination 
tests 

4 

In a iVossermann tube 

'Methomoglobm and sulphcmo 
globm 

■ 

m 

■ 

[Add to 5 c c of distilled water shahe 

I 

Serum bilirubin 


m 

1 

Kinso s>nBgc and centrifuge tube with normal 

1 solution of sodium chloride first 

Sugar 

mm 

iln large oxalate tube (1 c.c of 3 per cent 
potassium oxalate heated to dryness) shake 
trell 

Urea on^ ereatmine 

s 

As for sugar 

Uric acid 

8 

Vs for sugar 

!faorganic phosphorus I 

12 

As for sugar 

Lipoid phosphorus | 

8 

As for sugar 

dhiori^es 

I 6 

As for sugar 

daicium and magnesium 

'imiiiiiii 

Centrifuge tube and sjTinges must be rinsed 
thoroughly in distilled water 

Carbon dioxido combining power 


In tube containing dry oxalate and tnmeraJ 
oil shake 

Oiolesterol 


Add to bottJo containing 25 c c ether and 75 
c c olcohol shake 

Blood culture 

15 ! 

1 

2 to 5 cc in large brom broth tube and re 
mainder in large test tube containing 5 c c 

1 per cent so^um citrate atenlized Use 
baked syringe 

Volume index 

10 

Graduated centrifuge tube in which is placed 

2 cc of 1 6 per cent sodium oxalate 


Exact measurement 


A JurrnoD or keei ing melted \car 

Por more than four jears -we iiave used t%\o Unncrsal tenter hciters 
capacity about one quart each foi keeping agar melted in the laboratory 
The two heaters are so wired uuh a suitcU *xnd a lamp that jii one position 
of the switch, water is boiled m both containers and at nnotlar position of 
the switch, the temperature ife reduced to about 46 C nliicli keeps tlic agar 
melted The diagram of the wiring is gneii in Pig 3 idieit it can be seen 
that the light bulb and the heating elements are used for resistance During 
the four jears the onh repairs hayc been repheeinent of the lamp once and 
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of tlie 5.mall fuses once eacli The appaiatus is m constant use, burning all 
day, and melted agai at the light temperature is always on hand 

DIRECTIONS FOR TAKING BLOOD SPECIMENS FOR VARIOUS TESTS 

The accompanying tabulation has been found useful when placed in the 
bleeding rooms where blood is being taken for various tests , it is also mounted 
in the tiay which is used in collecting samples in the hospitals It leaves no 
doubt in the technician’s mind as to the exact method of taking blood 
specimens for the various tests ivhich may be perfoimed in the laboratories 
A slight modification of the table might be useful in almost any laboratory 

A METHOD FOR HANDLING LARGE NUMBERS OF SLIDES IN STAINING 
FOR THE BACILLUS TUBERCULOSIS 

Two possible methods of staining for bacillus tuberculosis in loutine 
laboratories are available, one consists of stainmg each slide separately, the 
other of staining slides m bulk The objections to staining in bulk have 
usually been that moie stain is used than necessary and that the constant 
heating of the stain causes pi eeipitation , on the other hand, the objection 
to the slide-staiiiing method is that the staining is moie laboiious and time- 
consuming and IS usually inessj’- The tendency of the slides to become 
scoiched together with the constant necessity of watching them, makes the 
method not an ideal one With a smaller vat, less stain can be used, and if 
the procedure is pioperly cairied out, the lesults aie extremely satisfactory 
The staining lat which we have used is a Volliath lefiigerator pan 15 by 15 
by 7 5 cm It is kept on an electiic hot-plate and is heated and kept at a 
temperatuie of 80° C while the staining is in process The decolorizing and 
counterstainmg leagents are kept in glass refrigeiatoi dishes purchased at 
a novelty stoie at a cost of 10 cents each These dishes have covers and 
measure 12 bj 12 by 5 5 cm In oui laboiatory three methods of staining 
are carried on simultaneously The first consists of heating mth carbol- 
fuchsm for five minutes, decoloiizing m 10 per cent nitiic acid in water and 
then in 95 per cent alcohol and counterstainmg with methylene blue The 
second vanes from the first in that 5 per cent sulphuric acid in 95 per cent 
alcohol IS used as a decoloiizmg leagent The thud is the Schultze-Tigges 
method which consists of stammg for one minute with caibolfuchsin, de 
staining with fresh 10 per cent sodium sulphite and counterstainmg with 
picric acid The method I have described is suitable foi handling a large 
number of slides by the three methods simultaneously The important fea- 
ture is the earner for the slides (Pig 4) It is made of alummum 2 5 mm 
thick , the frame is 6 25 cm wide and 10 cm long An aluminum guard 
made of 1 5 mm material is attached to each side and bent parallel to the 
side Prom one guard to the other measures 7 8 cm The aluminum sides 
that hold the slides are slotted for thirty slides Occasionally one can find 
on the market an aluminum comb which has the teeth set at the exact dis- 
tance to hold the slides The ends of the carrier are suitably shaped to carry 
a wire spring handle (not shown in the illustiation) and are marked with 
numbers senallj to nidicate the batch The slides are dropped m in ordei 
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after being numbered with a diamond pencil and are stained in bulk If 
100 slides are stained each daj, the carbolfuchsin should be changed once a 
week , the other reagents will last for at least a weel and the countei’staming re 
agents longer The results have been extiemelj satisfactory foi a long time 
and this method eliminates much of the drudgery of routine staining h\ 
the single slide method The slide carriers were originally designed b-v 
Whitman for use in tissue staining and impio-ved upon by Lundquist but 
since the aluminum withstood the acid used in staining bacilli of tuberculosis 
the method has been developed for that use 



Fig 4 — SlIde-<aiTlcr In staining ^ cssel 


21ETHOD FOR MAKING TISSUE CULTURES 

The most common way of taking cultures of tissues those that ha\e been 
lemoved surgically or at the necropsy tabic, is to sear the surface with a hot 
spatula This is often unsatisfactory and fails to gne uncontaminated cul 
tures A solution to the problem is offeied by the use of the licnk Irapro\ed 
Automatic Torch This gives a direct ^c^y hot pencil flame It operates with 
alcohol and is ready almost immediately after lighting, the instrument is sim 
pie, positive and inexpensi\e The flame is also suitable for flaming the 
mouths of test tubes and for pipettes The percentage of contaminations mil 
drop iramediatelr upon its use 
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COLLOIDAL GOLD SOLUTION'^ 


The Preparation op Gold Solutions and Their Titration With Permanent 
H-Ion Concentration Standards 


By Vincent Christina and Clara S Green, New York City 


introduction 

O NE of tlie most important items m the Lange gold test for the differentia- 
tion of cerehi ospinal syphilis is the necessary nentrality of the gold 
solution employed It has been found extremely difficult to prepare strictlj 
neutral solutions with consistently satisfactory results We suggest a slightly 
modified mode of preparation and a simple and reliable method of titration 
and correction of the colloidal gold solution 

The methods generally accepted as the best for obtammg bright red, com- 
pletely clear and stable solutions, aie those of Zsigmondy,^ without oxalic 
acid, and of Miller and his coworkers, ^ with oxalic acid We have found the 
use of oxalic acid unnecessary The investigations of Zsigmondy and his co- 
workeis show that if it is desired to obtain a fine-giained, bright red, clear, 
and stable solution, the velocity of formation of nuclei must be taken into 
consideration The importance of the velocity of formation of the nuclei has 
been shown in the formaldehyde reduction method If reduction takes place 
in less than a minute, we obtain bright led, clear solutions due to the large 
number of particles, while if the reduction of the gold is retarded, we obtain 
highly fluorescent and unstable solutions langing in color from blue to pur- 
ple Zsigmondy has also found that the presence of ammonia reduces the 
velocity of formation of nuclei, and that CO, interferes with the production 
of led, fine-grained solutions Therefore, every precaution must be taken to 
insure their absence 

In the formaldehyde method we start with acid gold chloride and a slight 
excess of K^COj, since it is known that reduction takes place best in a slightly 
alkaline medium The following reaction^ occurs 

1 HAuCl, + 2 KXO 3 H„0 = Au(OH )3 + 2CO» -f 4KC1 
2 2 Au(OH )3 -f K 2 CO 3 = 2KAuO, SH^O + CO„ 

3 2EA.UO3 + 3HCOOH + K,C 03 = 2 Au + 3HCOOK H„0 + KHCO 3 
Since the CO2 formed interferes with the production of fine-giained solu 
tions, the heating is continued after adding K3CO3 until all of the gas is 
removed 

To overcome the interference of dissolved ammonia and CO, m watei, 
condnctivity vater is used in this laboratory The titration of gold solutions 
with ahzarin, the method most frequently employed, is unsatisfactory for sev- 

•From the Bio chemical Department of the New York State Psj chlatric Institute Ward s 
Island 
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eral reasons Alizarin as an indicitoi has too wide i range, and the color 
change after t}ie addition of this indicator is not sharp enough ■u’lth small in 
creases of acid oi alkali to warrant its use 

The hjdrogen electrode method is indubitabb the most accurate, but it 
IS time consumme and too expensive for chmcal laboratories The colorimet 
no method of determining P,, ralne is simple and rapid, proiided tliat correct 
buffer and indicator solutions are at hand Hoireier a ceifam amount of 
difficulty lies in the fact that thesi. solutions aie unstable, and their lepeated 
preparation is difBcult and consumes much time 

"We hare found Taiib’s* permanent standards in a slightlj modified form 
satisfactory Our permanent standards prepared accordmg to this method 
were checked against the Lovibond tintometer, and Hrnson Wcstcott and 
Dunning organic standards The gold solution which was standardized uith 
our inorganic standards iias also eheel id against Hinson, Wcstcott and 
Dunning organic standards and the hydrogen electrode 

procedure 

Glassivme — Dse ne« Jena glassiiare nhich Ins been tlioioughlj n ashed 
inth soap and hot nater Then soak in hot dichromnte cleansing miituie 
overnight, rinse thoroughl} undei tap nater next wifli distilled, and just 
before use with conductmty water 

ConductwUij H'atei — ^To eierj liter of distilled nater (from a Stokis 
still) add 1 gra of chromic acid and distill in an all glass distilling apparatus 
avoiding use of rubber stoppers and connections To everj liter of watei dis 
tilled ov er chromic acid add 1 gm of barium hvdrate This niaj non be kept 
as a stock supplj to be i edistilled immediatel} befoi e use 

Heagents — Merck’s gold chloride acid jellon — 1 pei cent solution 
Merck’s potassium carbonate CP— 2 pci cent solution Meick’s neutral foi 
maldehjde solution — 1 to 40 dilution These lesgiiits aie made up nith fresh 
conductivity water 

Preparation of Colloidal Cold — Heat 1 liter ot fiesh coiiductniti natei 
to 60° C at this temperature add 10 c c of 1 pei cent gold chloride solution 
and Sec of 2 per cent potassium carbonate solution Continue the heating 
until the temperature reaches 92° to 95° C then remove tlic flame and add 
5 c c of foimaldehyde solution, 1 to 40 dihition Stii busl Ij until a full 
bright red color dev elops 

The neeessitj of brisk and even stirring must be emphasized, othernise 
reduction mil not be uiuforiii Aflei the solution has cooled to lOom fern 
peratuie, preferablj after standing overnight the Ph of the gold solution mav 
be determined 

nTKAHONB 

The permanent inorganic standards are prepared with slight modifiea 
tion, according to Taub The follomng solutions are ntcessan for a Ph range 
of 6 G to 7 4 

N/2 cobalt chloride 59 497 gm f oCI 6H 0 per liter of 1 

per cent HCl 
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N/2 feme cliloride 45 054 gm FeClj BH^O per liter of 1 

per cent HCI 

The mdicatoi is prepaied as folloivs Dissolye 1 gm of phenol red in 
52 c c of neutral 95 per cent alcohol, add 28 5 c c of N/lOO NaOH and sufS 
cient conductnity ivatei to bung the volume up to 250 ec Store the indi 
catoi in a Pviex bottle 

MATCHING BLENDS 

Table I indicates the amounts of the chloiides necessarj' to give the cor- 
rect colois foi the standards 


T^ble I 


Fh 

CO 

(cc) 

FF 

(CC) 

CONDUCm IT\ 

H,0 

(cc) 

66 

18 

6 3 

117 

6 7* 

2 1 

5 95 

1195 

68 

24 

5 4 

12 2 

6 9* 

2 95 

4 15 

12 9 

7 0 

35 

2 0 

13 6 

7 1* 

4 25 

2 1 

13 65 

7 2 

50 

1 3 

13 7 

7 3* 

61 

08 

131 

74 

7 2 

03 

12 5 


*Our own additions 


The solutions aie placed in test tubes of unifoim length, diametei, and 
thickness They are then sealed into ampoule foim and steiilized in the 
autoclave at 15 pounds pressuie for fifteen minutes to insure complete steril- 
ity The tubes aie alloived to cool overnight 



< 3-4 >■ 

Pig 1 —.3. equals perforation "with frosted glass attached in rear 

A comparatoi block (Fig 1) is used to make the Ph deteimination In 
makmg determinations the test tubes should be of the same diameter and 
thickness as the uniform tubes used for standards 

To 10 e c of the gold solution, add 0 15 c c of indicatoi and mix well 
Place this tube in Hole E In. Hole B place a tube with distilled H-O In 
Holes A, A, place tubes containing gold solution without indicator Holes G 
and D are for the Ph standards If the gold solution does not match the 
7 0 Ph standard, then N/lOO NaOH oi N/lOO HCI is added, as the case may 
require If the solution shows a Pn below 7 0, alkali is used for the titration , 
if it IS above 7 0, then acid is employed Aftei each addition of acid or alkali 
to the gold solution, the contents of the tube are thoroughly mixed by invert- 
ing the tube several times 



A ^E\\ VUTOAIVTIb PIIETTL 6bl 

When the unknown gold solution is matched with the 7 0 standard, the 
necessary correction is made for the entire volume of gold on hand It is a 
practice m this laboratory to make a Ph determination on our gold solutions 
immediately befoie use as thej have a tendencj to become shghtlr alkaline 
after two weeks’ standing 

After correction, we test the neutralitv of the solution b% adding 1 7 c c 
of 1 per cent NaCl to 5 c c of the colloidal gold The gold mil be eonipletelj 
precipitated in an hour It must give a tjpical curve -with a knonn paretic 
spinal fliud, and no reaction, or a red blue change at the most m the first or 
second tube, with a negative spinal fluid 

SUM if ARY 

1 A slight modification of Zsigmondj ’s method of preparation of col 
loidal gold IS described, wherein conductivity, mstead of tnplv distilled water 
IS used, in addition to an increased amount of alkali 

2 The titration of the solution is accomplished ^iith phenol red as an 
indicator, and the Ph is determined with permanent inorganic standards 

retfeubnces 

JZsigmond^ Kolloid Chenuc ed 3 

aMnier S B , Brush, N , Hammers J S and FcUqd, L Bull Johns HopWns Hosp 191’ 
xxn 391 

sNaumoff Ztachr f anorg Cliem 1914, Ixxxtiu 38 
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A NEW AUTOklATIC PIPETTE* 

iNCOnPORATINO A KeCII \NICAU T OPERATED TwO WaT V\Ij\E 
Bt F W Hartman ]M D , Detroit, Mich 


I N THE large laboiatory the piobicm of pipetting accurately measured 
quantities of fluids entails much monotonous y et exacting labor This applies 
particularly in the set up of the Wassermann test and m the filling of am 
poules A number of automatic pipettes have been proposed, notably those of 
Woodyatt, Lorenze, and Laird As in all automatic pipettes these depend 
upon a two way "vaUe, and in each of those mentioned the vahe is actuated 
by the flow of fluid through it or b^ the flow of fliud plus a spring In the 
use of these pipettes it uns found that they needed frequent adjustment, espe 
cially when reagents such as araboceptcr, antigen, and red cell suspensions 
were used or when the speed of operation varied The height of the supply 
bottle and delnery tip ■when modified also produced variation m the delivered 
amounts 

It occurred to us that valves actuated by the flow of fluids through them 
could not be expected to gi\e uniform or accurate dcb'vcry under \ ary mg con 


From tho Daboratorles of the Hcnr> Ford Hospital 
Becel\ed for publication Vugiist 25 ID'*" 
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ditions, paiticulailj ivlien tlie motor speed was altered oi when fluids tend- 
ing to make the valves stick, as reagents containing serum or lipoids, were 
handled 

To avoid vaiiations in the deliveied amounts undei vaiying operating 
conditions, it seemed essential to liaie the -vahe opeiated mechanically with 



Fie 1 


the action of the syringe plunger, thus making the Aalve independent of the 
speed and force of the fluid cuirent 

An apparatus incoiporatmg a mechanicallj^ operated imhe ivliich is stdl 
automatic Avas finally cA'olved The pimciple depends upon the attachment of 
the A'alve coie to the barrel of the syiinge then actuating this barrel by fric- 
tion either from the plunger or in combination with an outside friction pad 
A cross section of the Amhe is shown in the lOAvei illustration (Pig 1) 
The A'alve seat block B is made in tAVO parts AA^hich are held together by a 
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slip lock, so that the} ma} be readih separated and the vahc seats cleaned 
The vahe core is a double cone avith a stem extending from the block ■\vith 
an attachment at the end foi a Luer loc (Becton Dickinson) s^rlnge From 
the sides of the cone, openings connect Mith the hollon aaht stem When 
the vahe is assembled, as shown in the illustration, and the loner cone of 
the core is seated b} pulling on the valve stem, fluid ma} enter, flowing 
around the upper part of the cone and into the xahe stein through the open 
mgs in the sides of the core If the cone is pushed agsiiist the upper -valve 
seat, the intal e is securely blocked and fluid in the valve stem mav he forced 
out the Hteril openings in the coie around the lower cone and out at C 



Flp “ 


The -vahe attached to a Luerloe sjringe and the whole mounted with 
gear and adjustment is shown in the upper illustration (Fig 1) The adjust 
meiit E controls the length of the piston stroke and is made with screw and 
locknut This adjustment when used -with a 5 cc b}Tingo -will allow deh\ery 
of from Yiq to 5 c c At slow speeds and with a 10 c c nnge the larger 
amounts may be delivered 

The barrel of the syringe and the attached vahe core is actuated by the 
friction of the plunger with each upward or downward stroke, and this is sup 
plemented b} a clamp winch is attached with the s} nnge piston to the drive 
shaft below The upper portion of the clamp ends in two rubber friction 
pads which make readil} adjustable friction against the sjrmge barrel 

The machine is driven b} a one eighth horse power motor, the speed of 
which should be adjustable In operation, the fluid is token up from a flask 
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on the table through a tube to A, into the sjuingc and out at C, being delivered 
through piessure tubing to test tubes oi ampoules 

Smallei amounts, that is to 1 c c , may be delivered at rates of from 
100 to 200 pel minute Larger amounts up to 5 c c may be delivered at rates 
of 50 to 100 pel minute "With a still largei sjiiiige and a larger valve 50 or 
100 e e amounts may be handled lapidly A double pipette is easily arranged 
to lun with the same motor and geai (Fig 2) With this double airangement 
two operators are necessary, but twice the amount of pipetting may be accom- 
plished It will be noted that the syringe, valve, and tubing are quickly de- 
tachable, so that they may be stezilized and replaced without disturbing the 
adoustment 

As to accuracy, if the temperature is eonti oiled, the vaiiation is less than 
one-half of 1 per cent Although cheeked niany times a day with different 
solutions, the vaiiation is found negligible The appaiatus was not designed 
for a pressure pump, but it will deliver accuiately against a pressure of 300 
mm of mercury when the friction clamp is propeily adjusted Necessary ad- 
justments under usual woiking conditions aie made on an aveiage of once a 
month, and these are usually after cleaning oi leplacement of syringes When 
changmg from one reagent to another, saline is washed through the apparatus 
for a period of five minutes Care is taken to flush the machine for the same 
period before leaving it for the night Cleaning is readily accomplished bj 
detaching the syringe and disassembling the valve block If there is an ac- 
cumulation of mateiial on the valve seats or coie, this may be removed with 
dilute cleaning solution 


SUMMARY 


A positive accurate automatic pipette incoipoiating a new mechanically 
operated two-way valve is piesented The use of the machine in Wasser- 
Tnann work gives greater accuracy than obtained by hand pipetting, saves 
much time, and eliminates most of the monotonous diudgeiy of putting m 
the salt solution and vaiious reagents Nearly tvo yeais opeiation in our 
own laboratories show lepairs and replacements raiely necessaij^ 

The mechanical perfection of this machine was made possible by Alfred 
Schmitt, instrument maker of the Henry Ford Hospital, who has bmlt the 
original models 


^''\The complete apparatus is manufactured bj the Detroit Laboratory and Hospital 
Supply Company„ 8019 Third Avenue, Detroit, Michigan 
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A NOTE ON THE REFLF\ ^A1URF OP STRICHNINE CONVULSIONS' 


B\ SEiMOUR T Cohen, MS D Chicago 


T he fact that stnclinme causes eomulsions uhicli aic reflex in ongm linb 
been knouu for years, but the actual demonstiation for class uork has 
been quite unsatisfactorj As earh as 1846 Me%er^ slioued that on cutting 
the posterior roots of all the spinal ner%es in frogs and then injecting strjch 
nine, no con\ulsions appealed When the central end of the nerae uas 
touched marked eomulsions occurred thus showing that a sensors stimula 
tion is necessan to initiate the convulsions Henng lepeated this expen 
nient but put the strjchmne directly on the cord Again there were no con 
Milsions unless the anim'il was se^eieh shaken or the central stumps of the 
ner\es were touched These experiments arc ^e^^ difficult to demonstinte to 
the students in a ]aborato^^ 

Paulson,^ in 1889, showed, b^ painting the skin of a fiog with cocaine or 
chloretone, thereb^ paraljzmg the sensor% ner\c ends injection of stijcbnmc 
was not followed b\ convulsions unless the animal was strongh stimulated 
Mejer' used 30 pei cent hydroc\anic acid to paiahze the iier'se endings with 
the same results These experiments also show that a sensori stimulation is 
necessar'v to initnte a strychnine connilsion The\ ire objectionable how 
ever, because if too much cocaine is absorbed bj the skm and reaches the 
circulation, it ma\ accentuate these con^^lslons and defeat the point of the 
experiment, while too much chlorctonc mn^ depress the spinal coul and con 
sequentlj in itself abolish the coniailsions II^d^oc^anlc acid is mucli too 
dangerous to use m the laborator-v 

All the aboac expenmeuts are open to criticism being eithei too difficult 
to perform in a classroom oi else some of the drugs mai be absoibed and 
modify the expeiimcnt 

A simple method of showing conclusnelj that the eomulsions caused b^ 
strychnine are reflex in origin is as follows In a decerebrated fiog one sci 
atic ner\e is exposed and cut Then mg of strjchmne is injected into tlie 
ventral Ijmph sac The leg with the cut sciatic nerye is touched y\itU a probt 
no convulsions occui The othei leg yrith the nerye intact is touched and is 
followed bj marked cony iilsions througliout the bodi of the frog 

Inasmuch as tlie impulse cannot tray el centrally in the cut sciatic nerye 
no stimulus is received bj the cord and hence no eomulsions This simple 
experiment can easily be demonstrated and shows quite conclusneh the reflex 
nature of strvchuine conyailsions 
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A SIMPLE DROP COUNTER' 


By Edgar J Poth, Ph D , Baltimore, Md 

A SIMPLE, easily adjusted, and efficient device foi counting drops is often 
needed in biologic work In tbe accompanying illustiation two tvpes of 
suck an aiiangement aie given 

A, in each case, is a glass lod or tnbe diavui out and bent as sbowii B, 
in Type 1, is a cover slide made fast to tbe rod with beeswax, sealing wax, oi 
DeKbotmsliy cement In tbe case of Type 2 only a part of a cover slide is used 
for B so as to keep tbe weight beyond B a mmimum C and D are two meicurj 
cups witb sealed-in platinum wiies (G) and containing meicury Tbe wires 
(G) are leads to tbe usual eleetiic signal sj'stem assembled so as to write on a 



revolving drum E is a platinum mie, fastened witli beeswax or similar 
material, and serves to complete the electiical cucuit at D wbenevei a drop 

falls on B , 

Tbe important part of this arrangement is at B The buoyant action oi 

tbe mercury on tbe longer shank of the lod, which is submeiged, keeps tbe 
rod under stress and, due to tbe viscosity of tbe meicuiy, ehmmates vibrations 
in tbe sidewise or horizontal directions Tbe sbortei shank with its lower ben 
adjusted so as to rest just on tbe meicmj surface arrests up and doira or 
vertical vibrations 

Tbe final adjustment is made by imrj'ing the height of tbe meicury m 
C and B Tbe result is an easily adjusted, lapidlj actuig, and fuUy damped 
device for counting diops, vlucb at tbe same tune is simple in construction 
and entirely rebable as to accuracy 

^rom the Department of Pharmacoloir' Johns Hopkins UnhersIU 
iSceiied for publleation April 20 1927 
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NOTE ON THE VOLILVRD HARVEl AtETHOD FOR THL ESTIMATION 
OF CHLORIDES IN URINE* 


Bt AVillis H Jeffery Providevce Rhode Islvnd 


TN THE course of class 'woik in the quantitatne aualjais of uime for chlo 
ndes, some difficulty has occasionally been encountered m the clear per 
ception of the end point in the Volhard Hai\ej method Such difficulty is 
usually found to be associated with a very concentrated iv, ent\ four hour 
sample, one in winch the volume is six hundred cubic centimeters oi less 
Such a sample often has an amber coloi which tends to mask the appearance 
of the color of tlie ferue ainmoiiiiim thiocianate In rases of this sort it 
has been found helpful to dilute the file cubic centimeters to fifh or moie 
cubic centimeteis 

But a hindrance which cannot be ascribed to this source has recentlj 
been noted A particular sample of urine of aierage volume and light straw 
color gave a brownish violet color when tieated uith the leagents employed 
in this method Subsequently, it ttanspired that the color was due to the 
acidified indicator alone Then it seemed of interest to kain vrhether other 
feme salts would also give the color AVhen saturated feme chloride solu 
tion was added to some of the sample a purplish red color unobscured bv anj 
precipitate, was obtained The color vras so like the false positive result of 
the Gerhardt test for aceto acetic acid that is common^ if not aluavs ob 
served with urines containing salicylates, that it v\as at once suspected that 
the subject had taken aspiiin just prior to the collection of the sample Upon 
inquiry it was learned that he had taken two aspirin tablets on the evening 
before the collection of the sample vras started 

Further trials with aspirin on different subjects wcie made and it bo 
came evident that the ingestion of one aspirin tablet uns sufficient to give 
the above-mentioned color vnth the acidified indicator, over a period of 
twenty four to tbirtj six hours In order to insure the observation of a sharp 
end point, the employment ot an extra dish containing an iintitrated mixture 
to serve as a control, together uith the first rough titration, was found in 
dispensable 


From Uie Arnold Biological Laboratory of Brown Lnhersltj 
Rccehcd for publication June 30 3I>*V 



AN IRIPEOVED TECHNIC FOR DEMONSTRATING EXPERIMENTAL 

JACKSONIAN EPILEPSY"' 


Bv Lester R Dragstedt, Ph D , M D , and Carl A Dragstedt, Ph D , M D , 

Chicago, III 


I ''HE following IS a modification of a teelinic in use in the Physiologic Lab 
oratory of the University of Chicago foi demonstrating the effect of an 
electric stimulation of the mortoi cortex of experimental animals The sinup- 
toms lesemble those seen m Jacksonian epilepsy Dogs aie pieferahly used 
The animal is anesthetized and the field piepaied with caieful aseptic pre- 
cautions A median incision is made ovei the veitex, and the skin is widelj 
reflected The tempoial fascia and muscle is divided along its origm and 
peeled laterally from the bone Tno small holes, about two millimeters in 
diameter, aie drilled thiough the caHaiium over the motoi area, preferabh 
one hole on eithei side Eleetiical binding posts which have been previously 
steiilized are sciewed into the holes, the biass sciews penetrating the dura 
Slits aie then made in the temporal muscle and skin o^er the posts to permit 
these to extend to the exterior The incision is closed When the animal 
lecoveis fiom the anesthetic, iviies leading fiom the secondaiy of an inducto 
rium may be connected with the binding posts extending into the motor coitex 
and diiect electrical stimulation with vaiying stiengths of curient may be 
obtained It is best not to attempt to keep the animal for more than a day 
01 so as infection invaiiably occurs along the course of the electrodes 


A SIETHOD FOR STUDYING THE SECRETION OF URINE IN 
EXPERIMENTAL ANIMALSt 


By Carl A Dragstedt, Ph D , IM D , and Lester E Dragstedt, Ph D , ]\I D , 

Chicago, III 


T he chief objections to the usual methods of studymg the secretion of 
urine in animals both for experimental investigation and in laboratory 
exercises for didactic purposes are first, the tiauma incident to the operate e 
procedures required for placing the cannulae in the ureters, which will often 
inhibit the secretion of mine for a varying period, and second, the toxic effect 
of the anesthetic on the kidneys The followmg method permits of a verj 
accurate study of the uimary secretion in animals under practically normal 
conditions During the course of an expeiimental investigation of the sur- 
gery of the uiogenital tract it nas found that dogs will survive the produc 

•From the Department of Surgei-v Tlie tlnEerslty of Chicago and the Department of 
Physiologj and PharmacoIog^ Northwestern XJni\ersltj Medical School 
Eeeehed for publication August 14 1927 

tProm the Department of Ph^slolog5 and Pharniacologj Northwestern Unuersitj Med- 
ical School and the Department of Surgerj The UnUersity of Chicago 
Recelted for publication August 14 1927 
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tiou of an artificial exstrophj of tlie bladder for long periods of time -without 
developing kidney infections These animals sei\e admirably for a study of 
the ph^siolog^ of uiinary secretion, the action of diuretics, and tests for 
kidnej function The opeiatne piocedure is not difBcult Females are se 
lected foi this woil , a median incision is made just abo%e the sjraphysis 
pubis and the bladder is seemed and sepaiated fiom its peiitoneal attach 
ments The urethra is dnided and closed the bladder opened and the blad 
der wall tiimmed awaj except foi a small circular aiea ivhich contains the 
orifices of the meters This area is stitched into the abdominal wall on 
closure of the incision The wound heals leadih and animals prepaied in 
this fashion can be kept m the laboratoi'y indefimtelj ^nthout requiring anj 
special attention It is possible to seeme the secietion from either meter 
separatelj bj means of cannulae or from both means of an inverted fun 
nel strapped to the abdominal wall The animil should bt secured in a w ooden 
frame during the collection of all samples 


Erratum 

111 the article b-\ Blumbcig entitled ‘Pathologj of Intestinal Tubeiculo 
Bis/* February, 1928 issue, the second sentence, eleventh paragraph, page 412, 
should read The nonfermentatne past), aehohe, viscous stool, etc 
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LABORATORY TECHNIC 

TUBEECULIN VI Acid Hydrolysis of Tuberculin, Long, E E. Am Bev Tuberc , Hay, 
1926, ^ 111 , No 5, p 441 

A lugbly potent tuberculin prepared on synthetic medium naa neutralized, and normal 
hydrochloric acid was added to 50 cc samples of it in such amounts that final concentra 
tioiis of the acid were N/lOO, N/20, N/10, N/6, and N/3 These samples, nith one nhich was 
neutral, were heated in the autoclave four hours at 120° They were then neutralized with 
sodium hydrate, and to them salt and water were added in such amount that the final volume 
and salt content were the same in all The first four samples (beginning with the one 
heated at neutrality) gave powerful skin reactions m a subject sensitive to tuberculin A 
trace of reaction was given with the fifth sample and no reaction with the sixth Tnchlor 
acetic acid gave a precipitate immediately with the first hour preparations, a trace of pre 
cipitate on standing in the fifth, and a smaller trace with the sixth The tnchloracetic acid 
precipitates were filtered off, and all the filtrates were saturated with ammonium sulphate 
A precipitate developed in all tubes The first four precipitates of this senes had tuberculm 
activity, but not the last two 

THBEBCHLIN V The Effect of Proteolytic Enzymes on Tuberculin Proteins and the 
Activity of Tuberculin, Seibert, F B Am Bev Tuberc, May, 1926, mu, No 5, p 
393 

Whenever the whole protein molecule (noncoagulable water soluble fraction) is attacked 
and changed to proteose and amino acids, as by the action of pepsin or trypsin with Na,CO„ 
there is a complete loss in activity of the protein, as determined by negative skin tests in 
tuberculous guinea pigs The effect is a direct result of enzymic action, smee boiling of the 
enzyme before mixmg destroys its ability to bring about these results 

Trypsin, in neutral solution, attacks first proteose, with no loss in activity 
Erepsin, an enzyme which is not able to attack the whole protem molecule, but which 
18 able to act upon the peptide bonds already free in the proteose fraction, does not cause 
any loss in activity 

These experiments indicate that the active substance of the water soluble noncoagulable 
fraction used in this study is a whole protem molecule, or else it is so closely associated with 
this protein that its activity is lost when the whole protein molecule is disrupted 

TXTBEECTDIJN VII The Evidence That the Active Principle Is a Protem, Long, E E , 
and Seibert, F B Am Eev Tuberc , May, 1926, xin, No 5, p 443 

The active principle of tuberculin appears to be a whole protem Tlie experimental 
evidence for this is as follows The active principle of untreated tuberculm is a colloidal 
substance which does not pass through animal and vegetable membranes, except m traces A 
colloid giving all the usual protem tests may be precipitated by acids at its isoelectric point, 
Ph 4 0 This substance is highly active m the tuberculm test Precipitation of protein is 
not complete by this method, however, and the filtrate, containing some protem, also retains 
tuberculm activity Saturation of tuberculin solutions with ammonium sulphate precipitates 
all detectable protem The precipitate is the most highly active of all tuberculm prepara 
tions obtained The filtrate contams no protem and shows no tuberculm activity whatever 
The most specific reagents for protein at our disposal, proteolytic enzymes, lessen or destroy 
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tuberculin actuitv at the same time that the^ di rupt protein pre*»ent As whole protein 
(lecreases and protein ckavage prodnets accumulate in solutions of tuberculin subjected to 
proteohtJc enz^Tue action tuberculin activitj decreases or disappears 'When whole protein 
disappears on acid hydrolysis aotmtv is lost As long however, as whole protein is present 
activity remains 

There is evidence that a protein product of smaller molecular weight than '*whole pro 
tein’’ may be active Active principle in traces dialyrcs ' Proteose^ obtained by ammo 
mum sulphate precipitation, after ^*T\hoIe protein" has been precipitated by tnchloracetic 
acid has some activity These results signify that nctmtr is associated primarily with the 
whole-protein molecule, but perei ts in spite of a certain amount of disintegration of the 
molecule 

CAECINOMA The Eelatlou Between the Surface Tension of Blood Serum and Its 
Calcium Content Jn Carcinoma, Svehli, K Compt rend 8oc de Biol, April 23, 
1926, xciv, 9S0 

Surface tension was determined by Bang's torsion balance and CKpre^sed as dyn/cm 
Calcium was determined by Kramer and Tisdall s method 

In carcinoma the average surface tension was 51 06 dyn/cm as compared to 63 0/ 
dyn/cm in normal individuals 

The average calcium content in carcinoma was 0 365 mg per cent ns compared to 
0v232 mg per cent in normal indinduala 

The lowering of the surface tension in carcinoma is in direct proportion to the lower 
mg of its calcinm content 

OZBNA BACTBEZOLOOT BaclUos Osena Toetldae Perez and Bacillus Proteus in 
Ozena Mlchalloff A Bull John Hopkins Hosp beptember, 302C, tvm'v No 3 p 
3*58 

Ozena is a chronic disease of the nose charactonzed bv a mucopurulent discharge, 
crusts a speciilc fetid odor, and atrophy of the turbinate bones 

A bactenologic studv of twenty-eight cases The bacillus described by Perez was 
isolated in only seven cases A bacillus of the prolcus group was also found with sufficient 
frequency to warrant study of its connection with the disease 

Batteriologie and immuoolog c studies aro reported in detail and the author *<i con 
elusions are as follows 

Although the cultural and fermentative properties arc insufficient to identify Pertz 
bacillus as atypical Proteus we are justified in thinking that it constitutes a sub group 
which has lost some of its fermcatatue properties, a frequent occurrence with the most 
typical protous and that B ozawnac Jiquefacicns Shiga is a tvpical B protcus vTilgans 
Tho agglutination and agglutinin absorption tests show Perer bacillus to be verv 
closely related to B protous, Pciez \ is intcrmcdmtc between the two species having 
agglutinative properties as strong for Porez bacillus as for B protcus Each bacillus of 
this group has a serologic induiduahty more or less close to the 1 ercr or prolcus species 
Of the fourteen bacilli, no two are identical Agglutinin absorption shows clearly that 
the motile strains, B oznenao hqucfacicns Shiga and B prolcus vulgaris as a rule have 
thcir coagglotinntuo brnnehts reduced or removed when absorption is done with the motile 
bacillus, and vice versa they ore more closely related to each other than to the non 
motile Perez species and can bo identified as belonging to the same group as B protcus 
Complement fixation shows that tho two varieties motile and nonmotlle have a 
very close relation Some Perez and Protcus bacilli have identical properties as antigens 
against a given scrum and this reaction appears to show cJo«er relationship than the 
agglutination or agglutinin absorption test There is no correlation bctwcco the com 
plemont fixation and agglutination test 
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The more specific flocculation reaction also shows the organisms to be \orj Uosoh 
related, but only Perez H and Hofer’s Perez bacilli have identical properties, while of 
these onlv' the latter shows flocculation with B proteus 

B proteus, B Perez, and B ozaenac liquefaciens have identical pathologic proper 
ties Each produces the four different types of infection (a) tovico septicemic conges 
tive and hemorrhagic lesions, (b) chronic pyemic, mucosal, and endothelial exudative 
and proliferative lesions, (c) local exudative lesions, and (d) special necrotic lesions duo 
to complex pathologic processes 

All the strains studied produce a toxin identical with that of Hofer’s Perez bacillus 
and Proteus vulgaris 

Cross immunization shows that Perez baciUuS and B proteus have identical ini 
munizing properties, protecting completely or producing sufficient protection to indicate 
their identity or very close relationship 

On the basis of the abov e conclusions it follows that the Perez bacillus is a member 
of the large group of Proteus bacilli 

The etiologic relation of the Proteus Perez gioup to ozaenae fctida has been: sug 
gested by many workers because of the frequent finding of these organisms in the nasal 
discharge of such cases The Proteus group exhibits an affinity for the blood v^essels and 
mucosae, has pathogenic pow er, producing chronic necrotic lesions and nasal ulceration 
and discharge We never produced green crusts or atrophy of the turbinate bones in the 
nbbit, and therefore we cannot conclude that in human beings B pioteiis produces ozaein 
fetida, and that this bacillus acts as a primary etiologic agent The frequency of its 
occurrence and the specific malodor found in the cultures show that B proteus in inv olvcd 
in the pathogenesis of ozaena, and whether implanted primarilj or secondarily, is the 
cause of the fetor, discharge and ulceration 


TYPHOID COLOK GEODP MEDIA A Combination of Bismuth and Sodium Sulphite 
Affording an Enrichment and Selective Medium for the Typhoid-Paratyphoid Groups 
of Bacteria, Wilson, W J, and Blair, E M Jour Path and Bacteriol , Julj, 1926, 
XXIX, 310 


To 100 c c of ordinary 3 per cent nutrient agar are added Sec of a 20 per cent sohi 
tion of glucose, 10 c c of a 20 per cent solution of sodium sulphite (anhydrous) and 2 c c 
of liq bismuth et ammonn cit The medium is boded after the addition of the bismuth 
solution and poured out into Petri dishes The surface is inoculated with watery suspensions 
of the bacteria to be tested or directlj with thin typhoid stools The material should h’ 
well rubbed into the surface If the medium is heavily inoculated from a growth of coli 
on agar with a platinum loop, complete suppression of growth does not occur, wheieas this 
IS achieved after lighter inoculation with a waterj suspension 


This medium inhibits the growth not only of ordinary strains of coh but also of those 
that reduce sulplutes It is not possible to say precisely what is the exact chemical coiisti 
tution of the compound formed between bismuth and sodium sulphite which is active m the 
suppression of coh A white precipitate forms on the addition of sodium sulphite to hq 
bismuthi but this precipitate alone does not inhibit but combined with a certain excess of 
sodium sulphite it does 


A fluid enrichment medium consisting of 100 c c bouillon, 5 c c of 20 per cent gluco'e, 
2 5 c c of 20 per cent sodium sulphite and 2 c c of liq bismuth has proved useful m the 
isolation of typhi from enteric stools In the sobd medium 0 5 c e of a 1 per cent solution 
of brilliant green can be added to each 100 cc of the medium Strains of cob which re 
duced sulphites were not suppressed by brilliant green but they were inhibited bv the is 
muth sulphite combination 

Liquor bismuthi et ammonii cit in 1 in 500 to 1 in 1000 dilution alone without sul 
phite inhibits the growth of Clostridium TTelcJnt in glucose agar 
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BEKAIi r UNCTION The Dilution and Concentration Tests of Eenal Punctlon Pratt, J 
H Boat iied and Surg Jour Julj 29, ID26 cxt\ No 5, p 203 

The dilution and concentnition tests gire important information regarding ]>.idne\ 
function. If an abnormal response is obtained the tests should be repeated once or twice 
after measures have been taken to remove disturbing extrarcnal factori the chief of which 
are dehydration of the tissues and an exce^^s of water in the organism The tests should 
be employed in combination with the other functional methods of proied value and inter 
prtted cautioush in the light of all facts that caa be gained from the complete clinical 
of the case The tests hn\Q been found of distinct lalue in tlie detection of partial 
dehydration and latent edema 

The author employe the following method for the test as follows 
The patient urinates at exactly 7 am and is giicn immediately 1000 cc of fluid 
either water alone or part tea and part water as he prefers This amount of fluid is all 
to be taken ivithin five or ten minutes At 7 30 or 8 a sr he nm\ have rolls toast and an 
egg or anj other dry food At 8 a m exactly the urme is to be voided and again at 
9am Thereafter urine is collected every two hours until 0 r m The urine \oided between 
9 rjl and 7 am the following day is collected in one portion Relatively dry food is 
given at lunch and sapper usually potatoes cheese meat eggs and toast The patient is 
aJloned to choose which of these ho desires If thirst becomes annoying a measured amount 
of water is gi\on at 5 Usunllv howeier m the rn e reported no fluid was taken until 

7 PM or 9 PM If tlic reaction on the pxrt of the kidncis is normal to tins test a dilated 
unne is voided during the morning hours and a concentrated urine during the remainder of 
the day 

TUBERCLB BACILLUS A Ooioparlson of the Schulte Tiggs and Zlebl Neelsos Methods 
for Staining Acid Fast Bacteria, Slounons J S and Steves, £ J Am Re\ Tubere 
July, 2926 Xiv, 102 

The autliors conclude that both methods xrc of equal value 

LIVER FUNCTION The Rose Bengal Test for Liver Function with Particular Reference 
to Its Use in the Therapy of Syphilis Epstein N N and Rauschkolb J E \rch 
Dcrmat and Syph , August 192(», xn No 2 p 122 

With the usual preparation for intravenous medication, a vein m the cubital fossa 
is selected and a medium sized needle inserted Ten c c of blood is withdrawn and tmns 
ferred to a centnfngo tube, marked No 1 containing 0 4 c c of 2 per cent potassium oxalate 
solution made up m physiologic sodium chloride, which is inverted onco gently Rough 
handling may cause some hemolysis of the blood The patient and blood specimens are kept 
in a subdued light to prevent hemolysis as a result of the photodynamic action of the dje 
The needle is loft m situ and 10 c.c of n 1 per cent solution of rose bcngal (100 mg ) 

18 injected slowly When 5 cc has been injected, the time is noted and the injection com 
pleted The syringe with which the injection is made is discarded and a clean syringe con 
taming from 3 to 4 c c of sterile physiologic sodium chlondo is attached to the needle in 
tho vein The needle is kept free from blood clot bv frequent injection'* of small amounts 
of sodium chloride solution At the end of one and one half minute*, blood is nathdrawn 
slowly, BO that when two minutes have pa sed the «vringc contains See of blood The 
blood 13 then transferred to centrifuge tube No 2 containing 0 2 c c of the potassium 
oxalate solution and tho tube is inverted once gently The siTingc is washed with physiologic 
sodium chloride, refilled with the saline solution and again attached to the needle in the 
vein In a similar manner an eight inmute specimen is obtained and tran ferred to cen 
tnfogc tube No 3, containing 0 2 cc of the potassium oxalate solution 

This procedure differs from the original tcchnic in that a four mmuto specimen is 
not taken, and that 0 2 c c of pota lum oxalate elation, 2 per cent made up in phvsiologlc 
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sodium chloride instead of 2 cc of 2 per cent potassium oxalate solution is used Tins 
has the obvious advantage of requiring less manipulation of the vein^ of necessitatmg less 
laboratory vrork and of giving as much information 

The blood specimens Nos 1, 2, and 3, control, two minute and eight minute, respec 
tavely, are centrifuged until the supernatant plasma is clear The color in tubes Nos 2 
and 3 is then compared with a standard solution of the dje made up as follows 

Five c c of the plasma in tube No 1 (control specimen) is added to 5 c c of a 
0 0075 per cent solution of rose bengal, made up by adding 0 75 c c of a 1 per cent solu 
tion of rose bengal to 100 c.c of water This is thoroughly mixed, and 5 cc of the re 
Bultant solution is added to 15 c c of water The original 5 c c of the 0 0075 per cent 
solution of rose bengal is thus diluted three times 

The plasma in tubes Nos 2 and 3 is diluted twice by pipetting 1 c c of plasma and 
addmg it to 3 c c of water These dilutions are used for convenience in colorimetne de 
tennmatioas The diluted plasmas are then compared with the diluted standard solution 
in a Hellige colonmeter Since the plasma of tubes Nos 2 and 3 are diluted in the same 
manner, the relationship between the color of each specimen will be constant 

Galcnlatxon of Eesults — The method of calculation, as originally described, required 
that the blood volume of each patient be calculated so that the colonmetnc readings of 
the various patients might be compared with a standard The arbitrary standard selected 
was an individual with a blood volume of 7000 c c who had received 100 mg of the dye, 
giving a resultant solution of 19 1 per cent of the standard prepared as above The colon 
metric reading of the plasma of the two minute specimen, after being corrected for dilution 
by the oxalate solution and for the solid elements of the blood which contamed no dje, uas 
reduced to 19 1 per cent at the expense of the blood volume In other words, the colon 
metnc reading of specimen No 2 was reduced to 19 1 per cent The eight minute colon 
metric reading is then compared with the standard (19 1 per cent) by the following fraction 

8 minute readmg 

2 minu ti iiading '^ ^ P®" ®®"* 

For example 

The two minute colorimetric reading is 70 and the eight minute colonmetnc reading 35, 
then to reduce this to standard conditions calculate as follows 

or i X 19 1 per cent = 95 pei cent 

Since 19 1 per cent is the highest concentration of the dye possible under standard 
conditions, this figure is 100 per cent retention of the dye in the blood stream Since we aie 
interested onij m how much dye the hver can excrete in eight minutes, the eight minute 
reading, reduced to the standard conditions will determine whether a patient has a normal 
or abnormal liver function 

The upper limit of normal as previously established is 11 5 per cent for the eight 
minute colonmetnc readmg Begarding 19 1 per cent as 100 per cent retention of the 
d)e, the upper limit of normal will be 60 per cent retention, and we will consider an eight 
minute reading of more than 60 per cent as abnormal and denoting impaired liver function 

This report is based on a total of 252 tests appbed to vanous types of syphilitic pa 
tients. 

Latent hepatic disease occurnng in patients in the various stages of syphilis can be 
detected by means of the rose bengal hver function test 

The authors frequently found the rose bengal liver function test a valuable indicator as 
absolute mdication of liver insufficiency 

Arsphenamine 3 aundice is constantly associated with definite retention of rose benga 
in the blood stream With clmical recovery, the liver function returns to normal There is 
no permanent change in liver function following chnical recovem from an arsphenammc 
hepatitis 

Acute syphilitic hepatitis probablv sometimes occurs during the secondary stage 
out phjsical signs pointing to liver disease 
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The anthorfi frfiqueatly found the rose bengal hver function test a valuable indicator as 
to the prognosis in cases of arsphenamino icterus Moreover they believe it reveals cases 
of ncnte syphilitic hepatitis which cannot be diagnosed m any other manner The test is 
an adjunct in the treatment of syphilitic patients 

FCBOXn>AS£ A New Peroxidase Reaction Sato A and Seklya S Tohokva Jour Ev 
per Med 1926, vii, No 5, p 111 
Reagents 

1 Copper sulphate 5 per cent aqueous solution- 

2 Eub 0-2 gm benzidine with a fow drops of water in a mortar add 200 c c of water 
Alter, and add 4 drops of 3 per cent hydrogen perondo to the Altratc 

3 1 per cent aqueons sanfranine 
Method 

To a fresh, dry blood smear add solution 1 dram, and add solution 2 for two minutes 
Wash in. water 

Place one drop of 0 05 per cent aqueons sanframn on a slide and invert upon it the 
peroxidasB-stained smear on a cover glass and examine microscopically 
The peroxidase granules are stained a deep bluish green 

OEBEBROSPIKAIj PLUID The Maatlc Whole Albumin Quotient as an Expression of the 
Albumin Proportions In the Cerebrospinal Fluid G Wullenwrbber Munchen mod 
Wchnschr May 7 1926, Ixvin 772 

The mastic solution is prepared according to Jokobsthal and K&fkA it niu«t be oc 
camoaally controlled by a prolumnary test which is done, according to Lensborg s suggestion, 
by adapting the alkali content of a stable 0 8 per cent salt solntion to the sensitiveness of 
the labile mastic solution One to two drops of nonnosal per 1 cc have nsually been snf 
Aclent 

One cc of the mastic solution for use is put on oso of the 2 test tubes of Dold’s 
flocculation meter together with 0 5 c-c, of fluid and 0 5 c.c of a 0 8 per cent salt solution 
One c c. of the mastic solution for use and 1 c c of water arc put into the otlier tube The 
latter solution serves ns a control Prom the tube which contains the fluid and nhich shows 
more floccnlation so much bquid is drawn into a measure tube that both tubes are eqnallj 
flocculated The degree of flocculation is determined and expressed in c-c or 0 001 c.c 
The changes of the fluid mastic mixture which, for instance m paralysis, lead to flocculation, 
are olso read in this way as flocculation degrees The determination may be made three 
minutes after the preparation of the reaction, always after the same time because the 
flocculation continues to increase It expresses numerically tho degree of flocculation, which 
in tho mastic reaction is estimated after twelve to twenty four hours 

Tho determination of whole albumin has been made by the author according to Mestre 
sat^s diaphanometnc method Tho results are very exact they express differences of 0 01 
per cent In order to And the quotient, the flocculation degree of the mastic fluid mixture 
in C.C IS taken as numerator and the whole albumin content expressed m 0 01 per cent ns 
denominator 

A table shows the result to the following effect 

Meningitis fluid with little flocculation of the colloid solution and relatively high whole 
albumin content gives a small quotient below 3 Paralytic fluid with strong flocculation and 
lower whole albumin content, gives a big quotient, above 1 The highest values for menin 

gitis were and for paralysis Between the two extremitic'' the numencal values 
lie exactly like the curves in colloid reactions Ono case of cerebrospinal Iocs gave a tmnsi 

tional value, where numerator and denominator were nearly equivalent 
1 0 

Beeides distinguishing tho different fluids of organic nervous di eases, arcuratcly ns tho 
colloid reactions, the author’s method offers several advantages It substitutes tho cstima 
tlon of the whole albumin content numerical determination Tho influence of the fluid on 
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Bodium chloride instead of 2 cc of 2 per cent potassium oxalate solution is used This 
has the obvious advantage of requiring less manipulation of the vein, of necessitating less 
laboratory work and of giving as much information 

The blood specimens Nos 1, 2, and 3, control, two minute and eight mmute, respec 
fcively, are centrifuged until the supernatant plasma is clear The color in tubes Nos 2 
and 3 is then compared with a standard solution of the dye made up as follows 

Five c c of the plasma in tube No 1 (control specimen) is added to 5 c c of a 
0 0075 per cent solution of rose bengal, made up by adding 0 75 e c of a 1 per cent solu 
tion of rose bengal to 100 c c of water This is thoroughly mixed, and 5 c c of the re 
sultant solution is added to 15 c c of water The original 5 c c of the 0 0075 per cent 
solution of rose bengal is thus diluted three times 

The plasma in tubes Nos 2 and 3 is diluted twice by pipetting 1 c c of plasma and 
adding it to 3 cc of water These dilutions are used for convenience in colorimetnc de- 
terminations The diluted plasmas are then compared with the diluted standard solution 
m a Helbge colorimeter Since the plasma of tubes Nos 2 and 3 are diluted in the same 
manner, the relationship between the color of each specimen will be constant 

Calculation of Eesults — The method of calculation, as originally described, reqmred 
that the blood volume of each patient be calculated so that the colonmetnc readmgs of 
the various patients might be compared with a standard The arbitrary standard selected 
was an individual with a blood volume of 7000 c c who had received 100 mg of the dye, 
giving a resultant solution of 19 1 per cent of the standard prepared as above The colon 
metric reading of the plasma of the two minute specimen, after bemg corrected for dilution 
by the oxalate solution and for the solid elements of the blood which contained no die, ivas 
reduced to 19 1 per cent at the expense of the blood volume In other words, the colon 
metnc reading of specimen No 2 was reduced to 19 1 per cent The eight mmute colon 
metric reading is then compared with the standard (191 per cent) by the folloning fraction 

8 minute reading 

2 minute leading ^ P" ^ P®'' 

For example 

The two minute colorimetric reading is 70 and the eight minute colonmetnc reading 35, 
then to reduce this to standard conditions calculate as follows 


^5^0 or + X 19 1 per cent = 95 per cent 

Since 19 1 per cent is the highest concentration of the dye possible under standard 
conditions, this figure is 100 per cent retention of the dye in the blood stream Since ue am 
interested only in how much dye the liver can excrete in eight minutes, the eight minu 
reading, reduced to the standard conditions will determine whether a patient has a norm 
or abnormal liver function 

The upper limit of normal as previously established is 11 5 per cent for the 
minute colonmetnc readmg Eegarding 19 1 per cent as 100 per cent retention o 
dye, the upper limit of normal will be 60 per cent retention, and ue ivill consider an e^i^g^ 
minute reading of more than 60 per cent as abnormal and denoting impaired liver unc 

This report is based on a total of 252 tests applied to vanous types of syp'” ' P 

tients 

Latent hepatic disease occurnng in patients in the various stages of syp'*'^'® 
detected by means of the rose bengal liver function test t r as 

The authors frequently found the rose bengal liver function test a valuable in ica 

absolute mdication of liver insufSciency bengal 

Arsphenamine jaundice is constantly associated with definite retention of jj 

in the blood stream With clmical recovery, the liver function returns to norma 
no permanent change in liver function following climcal recoverv from an arsp 
hepatitis . 

Acute syphilitic hepatitis probably sometimes occurs during the secon ary s 
out phvsical signs pointing to liver disease 
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Babbit hemoglobm (made b> taking 1 part of defibnnated blood with 3 parts of dis 
tilled water) .10 20 parts 

2 Same containing fresh tissue 

3 Leptospira medium contaimng glncose, maltose, innbn 

4 Same, plus fresh tissue 

5 Horso blood agar *>lant 

Defibnnated horse blood added to melted 2 per cent nutnent agar (?« 7 4) to gi\e con 
centration of 20 per cent 

6 Same, containing glucose maltose, inulin 

7 Plain agar slant 

8 Plain broth 

The strain of Bartonella bacilliformis thus isolated grows nell on the semisohd leptospira 
medium, and also on slant agar containing animal blood The initial growth is not readily 
recognizable to the naked eye, but the presence of the organisms can be determined by means 
of the dark field microscope and by Giemsa and Oram straining methods No growth has been 
obtained on the more ordinary culture media. The organism is an obligate aerobe, is Gram 
negative, and under certain cultural conditions motile All the forms which have been de 
scribed ns oecumng in human red corpu cles may be found in the cultures and in addition 
many granular and coarsely irregular forms have been met with 

The ineoculation of cultures of Bartonella bacilUformis into hlacacus rhesus produce ni 
faction and gives rise to effects which differ with the mode of inoculation The nitraieuous 
injection of the culture into young macaques induces a prolonged irregularlv remittent feitr 
The organism can be cultivated from the blood over a long period, and it has betn detected 
within the red corpuscles of the monkeys, reproducing the precise appearance observed in hu 
man cases of Oroya fever 

The intradennol injection of the culture into the eyebrow of young macaques gives rise 
to nodular formations nch m new blood vessels and showing the baciUiform organism within 
the endothelial cells From the experimentally induced nodules cultures of the organism are 
readily recovered. 

The paper contams fifteen microphotographs and two colored plates 

PEEGNANCT SERUM DIAGNOSIS The Nlnbydrin Ploccnlatlon Test a New Beactlon 
In the Blood Serum for Determination of Pregnancy Vogel TV Zentralbl f Gjnak 
June 12, 192G, 1, 1554 

Place 1 7o c c of blood serum 10 cc of water (see below) and 02 cc of 1 per cent 
ninhydrin solution in a test tube and boil three minutes in a water bath 

Tho albumin of nonpregnant serum forms coar e flukes which rendilj epnratc from tlir 
bluish opaque fluid In serum from pregnant women the albumin either rcraiuis in solution 
or if the pregnancy is early fine bluish flaky precipitation occurs 

Upon standing in positive reactions a light finely flaked grajiih blue or blue precipitnlc 
covers the bottom of tho tube and is readily resu pended on shaking 

With a negative reaction the flakes ore coarse, fill about one tlurd of the tube and frt 
quently turn a reddish violet 

It 19 necessary to use a specially prepared ^standard water Two and fi'i- tenths 
grams of bicarbonate of pota sium are di‘koIved in 94u cc of distilled wnter to which are 
added 55 c.c of official lime water solution Tho air is forced from a 10 liter fla k bj ad 
mission of carbonic acid from an ordinary carbonic acid bomb tube with tlie pn uro ngiilnt 
ing valve 

The solutJou obtained is put into the flask filled with carbonic acid ga the opening 
closed with tho palm of the hand and the flask is shaken until tho hand is no longer snekcl 
into the opening The flnished solution is kept in ellzer water containers with patent stop 
pers 

Such a standard solution is stable onlr for 6 to 8 dais and is usele s when it become, 
transparent during the test 

Tho blood must be taken from the fasting patient. 
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Five hundred cases ivere examined, divided into three groups 

I Cases of existing or recent pregnancy (97 8 per cent postive reactions) 

II Nonpregnant, (97 7 per cent negative reactions) 

III Miscellaneous A positive reaction is obtained ivith the serum of children under 
one year, cord blood, however, was negative 

Where pregnancy is less than three months the reaction fails 
In fifteen cases of amennorhea the test was correct in aU but two (six of the eight 
positive reactions were corroborated later evidence of pregnancy) 

OANCEE The Significance of Blood Coagulation Valency, Boch, H, and Eausche, C 
Zentralbl f Chir , June 5, 1926, Im, 1440 

The method followed by the author as a test for cancer is as follows 
A 2 per cent solution of magnesium sulphate is poured into ten reaction glasses in 
amounts mereasing from 1 to 10 drops One cc of blood is put into each glass, after re 
moval from a vein by means of a Eecord syringe This mixture is shaken and let stand for 
two hours The glasses are then examined to determine which amount of the solution has 
been able to prevent the coagulation of 1 c c of blood Normally, 3 to 5 drops are sufScient, 
and this amount is nearly constant for each person, under varying conditions of temperature, 
diet, etc 

In eighteen cases examined by this method and later proved by operation to be cancer 
patients, sixteen or 88 per cent, showed an increase in coagulation valence to from 7 to 11 
drops of the solution Of twelve cases of ulcus ventriculi, aU showed a decrease to from 1 
to 3 drops This appears to be pathognomonic 

In forty cases of vanous diseases such as neurosis, tuberculosis without fever, nephntis, 
gaU bladder affections, diabetes, etc , thirty five cases showed a normalcy of from 3 to C 
drops Three cases of icterus showed a decrease of from 1 to 3 drops The two others 
(diabetes and cholecystitis) produced an increase to seven drops A second examination 
lowered the second case to 5 drops 

The method is proposed as an aid to the diagnosis of cancer 

DIBHTHEEIA STAIN New Stain for Diphtheria Bacilli, Von Staltenherg, H Deutsch 
med Wchnsehr , July, 1026, In, 1304 
Foimula 


0 250 gm malachite green 
0 050 gm toluidin blue 
0 010 gm hematoxylm or logwood extract 
100 cc of water 
3 c c acetic acid 
3 c c ethyl alcohol 

The solution is used for a minute, the specimens are then washed with tap water 
and dried The granules are stained red and the center green 
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Textbook of Bacteriology* 

T hebe are numerous bacteriologies on the market with the best of i\hich Dr Ford’s new 
volume mar well challenge comparison In it he has attempted, with unqualified success 
to describe completelj' the bacteria comraonlj encountered in medicine, comparative 
pathology, and hygiene and public health tht descriptions being in largo measure based upon 
his own^ observations over a number of ytars in McQtll and Johns Hopkins Universities and 
the Bockefeller Institute 

The first section of the book (seven chapters 171 pages) is devoted to an excellently 
presented exposition of various technical procedures 

Section II (607 pages) is devoted to sistematic bacteriology concerned especiallv with 
bacteria responsible for disease in man and animals This scetiOR is exceedingly well done, 
its contents are readily accessible and of immedinte practical value and it is one of the most 
easily utilizable the reviewer has encountered 

In Section III (38 pages) the distribution of bacteria is discussed followed bj 9G 
pages devoted to infection and immunity In Section IV, also a very excellent presentation 
The fifth section (68 pages) is devoted to spirochetes, and the last section (54 pages) 
to infectious agents of undetermined character 

The illustrations, freehand drawings are excellent in every nay and arc trulv xllustn 
tive without being diagrammatic 

The book can be recommended without reserve ns an authoritative comprebensiie, nnd 
utilizable text 


Recent Advances tn Hematology] 

A S STATED by the author in his preface, * the production of an adequate book dealing 
with recent advances in hematologj would require an almost encyclopedic knowledge of 
the vast literature of the subject, but while tho present volume is small and compact, it 
represents an admirable survey of a complicated and most important subject 

Cytologic blood examinations, with which this book is entirely concerned are perhaps 
one of the most frequently applied of clinical laboratory procedures 

Like all laboratory methods of exammation they achieve their greatest clinical value 
when properly interpreted, and to this end the matter clearly and excellently presented b\ 
Dr Pjney brings much that is not only of interest but of marked clinical value 

The first two chapters ata daioted to a consideration of tho reticuloendothelial si stem 
and tho development of blood cells 

Pincy says *‘Tho fact that the formed elements of the blood ore not developed in 
the circulation, but are derived from the activities of parent cells in various organs makes 
clear the error of the conception of the blood as a special form of connective ti'^sue "itli 
a fluid matrix it is really in the nature of a mixed secretion of a variety of origins 

The review of the reticuloendothelial system is an excellent exposition of a disputed 


subject 


Textbook of Bacterloloffl B> Villlani VV Ford MD Frofe or of Bact rJolojn 
School of Hygiene and Public Health I^turer on Hygiene School of aiedlclne Johns Hop- 
kins Unherslty Octa\o of 10(5) pages with ISO Illustrations Cloth B Saunders Co 

Philadelphia and Ixmdon lO**? 

^ tRccent advances In HeniatoIoe> B> A PIney Research Patholo^st Cancer Hospital 
London Cloth Pn 270 4 colored plates and 18 text Illustrations P Blaklston a Sons ana 

Co Philadelphia 


Norr In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, coiled from the rolume 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume , 

We trust that the scientific information printed In these pages will make the reading 
thereof desirable per ae and will therebr justify the space allotted thereto 
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Five hundred cases nere examined, divided into three groups 
I Cases of existing or recent pregnancy (97 8 per cent postive reactions) 

II Nonpregnant, (97 7 per cent negative reactions) 
in Miscellaneous A positive reaction is obtained with the serum of children under 
one year, cord blood, however, was negative 

Where pregnancy is less than three months the reaction fads 
In fifteen cases of amennorhea the test was correct m all but two (six of the eight 
positive reactions were corroborated later evidence of pregnancy) 

CANCER The Significance of Blood Coagulation Valency, Boch, H , and Eausche, C 
Zentralbl f Chir , June 5, 1926, liii, 1440 

The method followed by the author as a test for cancer is as follows 
A 2 per cent solution of magnesium sulphate is poured into ten reaction glasses in 
amounts increasing from 1 to 10 drops One ec of blood is put into each glass, after re 
moval from a vein by means of a Record syringe This mixture is shaken and let stand for 
two hours The glasses are then examined to determine which amount of the solution has 
been able to prevent the coagulation of 1 c c of blood Normally, 3 to 5 drops are sufficient, 
and tlus amount is nearly constant for each person, under varying conditions of temperature, 
diet, etc 

In eighteen cases examined by this method and later proved by operation to be cancer 
patients, sixteen or 88 per cent, showed an increase in coagulation valence to from 7 to 11 
drops of the solution Of twelve cases of ulcus ventriculi, all showed a decrease to from 1 
to 3 drops This appears to be pathognomonic 

In forty oases of vanous diseases such as neurosis, tuberculosis without fever, nephntis, 
gall bladder affections, diabetes, etc, thirty five cases showed a normalcy of from 3 to C 
drops Three cases of icterus showed a decrease of from 1 to 3 drops The two others 
(diabetes and cholecystitis) produced an increase to seven drops A second examination 
lowered the second case to 5 drops 

The method is proposed as an aid to the diagnosis of cancer 

DIPHTHERIA STAIN New Stain for Diphtheria Bacilli, Von Staltenherg, H Deutsch 
med Wchnschr , July, 1926, lii, 1304 
Foimula 


0 250 gm malachite green 
0 050 gm toliudin blue 
0 010 gm hematoxylin or logwood extract 
100 cc of water 
3 c c acetic acid 
3 c c ethyl alcohol 

The solution is used for a mmute, the specimens are then washed with tap wrate 
and dried The granules are stained red and the center green 
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Textbook of Bactmology* 

T here are numerous bactcnologiea on the market with the best of which Dr Ford s ner 
volume may well challenge comparison In it ho has attempted, with unqualified success 
to describe completely the bacteria commonly encountered m medicine comparative 
pathology, and hygiene and public health, the descriptions being in largo measure based upon 
his own, observations over a number of jears m McGill and Johns Hopkins Universities and 
the Rockefeller Institute 

The first section of the book (seven chapters 171 pages) is devoted to an evcellentlv 
presented exposition of various technical procedures 

Section H (607 pages) is devoted to systematic bacteriology concerned especially with 
bacteria responsible for disease m man and animals This section is exceedingly well done 
its contents are readily accessible and of immcdintc practical value, and it is one of the most 
easily utilizable the reviewer has encountered 

In Section IH (38 pages) the distribution of bacteria is discussed followed by 90 
pages devoted to infection and immunity in Section IV, nlso a very excellint presentation 
The fifth section (68 pages) is devoted to spirochetes, and the last section (54 pages) 
to infectious agents of undetermined character 

The illustrations, free hand drawings are excellent in every nay and are trulv illustrn 
tire without being diagrammatic 

The book can bo recommended without reserve as an authoritative, comprehensive and 
litilisable text 


Recent Advances m Hematology\ 


A S ‘ITATED by the author in his preface ‘the production of an adequate book dealing 
wath recent advances in hematology would require an almost encyclopedic knowledge of 
the vast literature of the subject * but while the present volume is small and compact, it 
represents an admirable survey of a complicated and most important subject 

Cytologic blood examinations with which this book is entirely concerned arc perhaps 
one of tho most frequently applied of climcal laboratory procedures 

Like all laboratory methods of exammation they achiero their greatest clinical value 
when properly interpreted, and to this end the matter clearly and excellently presented bv 
Dr Plney brings much that is not only of interest but of marked clinical value 

The first two chapters are devoted to a consideration of the reticuloendothebal si stem 
and the development of blood cells 

Piney says “The fact that tho formed elements of the blood are not developed in 
the circulation, but are derived from the activities of parent cells In various organs makes 
clear the error of the conception of tho blood as a special form of connective tissue uith 
a fluid matrix it is really in tho nature of o mixed secretion of a variety of origins ’ 

The review of the reticuloendothebal svstem is an excellent exposition of i disputed 
subject 


Textbook of Bacterlolopj Bj -wmiarn U Fortt U.D or of RactcrJoloCT 

School of Hsgtene and Public Health L^twrer on Hygiene School of ^/ed^Ine Johns Hop- 
kins Unlversltj Octal o of 3000 pages with 18G llluswatlona Cloth W B Saunders Co 
Philadelphia and tjondon lO**" 

tltecent Advances In Hematology B> V. Plney KMeavch Cancer Ho pltal 

London Cloth Pp 270 4 colored plates and 18 text tUustralions 

Co Philadelphia 


Blakiston s Sons and 


Nora In «o far aa practicable the book reraw section mil present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed 
and (b) description of the contents so that the reader may judge as to Jus personal need for 
the volume . . 

We trust that tho scientific information printed in these pages will make the reading 
thereof deiimble per ae and wfll thereby justify the space allotted thereto 
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Five hundred cases nere examined, divided into three groups 
I Cases of existing or recent pregnancy (97 S per cent postive reactions) 

II Nonpregnant, (97 7 per cent negative reactions) 

in Miscellaneous A positive reaction is obtained with the serum of children under 
one year, cord blood, however, was negative 

"Where pregnancy is less than three months the reaction fails 
In fifteen cases of amennorhea the test was correct m all but two (six of the eight 
positive reactions were corroborated later evidence of pregnancy) 

OANCEE The Significance of Blood Coagulation Valency, Boch H, and Eausche, C 
Zentralbl f Chir , June 5, 1926, liu, 1440 

The method followed by the author as a test for cancer is as follows 
A 2 per cent solution of magnesium sulphate is poured into ten reaction glasses in 
amounts increasing from 1 to 10 drops One cc of blood is put into each glass, after re- 
moval from a vein by means of a Eecord syringe This mixture is shaken and let stand for 
two hours The glasses are then examined to determine which amount of the solution has 
been able to prevent the coagulation of 1 c c of blood Normally, 3 to 5 drops are sufficient, 
and this amount is nearly constant for each person, under vaiying conditions of temperature, 
diet, etc 

In eighteen oases examined by this method and later proved by operation to be cancer 
patients, sixteen or 88 per cent, showed an increase in coagulation valence to from 7 to 11 
drops of the solution Of twelve cases of ulcus ventriculi, all showed a decrease to from 1 
to 3 drops This appears to be pathognomonic 

In forty cases of vanous diseases such as neurosis, tuberculosis without fever, nephntis, 
gall bladder affections, diabetes, etc , thirty five cases showed a normalcy of from 3 to 6 
drops Three eases of icterus showed a decrease of from 1 to 3 drops The two others 
(diabetes and cholecystitis) produced an increase to seven drops A second examination 
lowered the second case to 5 drops 

The method is proposed as an aid to the diagnosis of cancer 

DIPHTHEEIA STAIN New Stain for Diphtheria BacUli, Von Staltenherg, H Deutsch 
med Wchnschr , July, 192b, In, 1304 
Formula 


0 250 gm malachite green 
0 050 gm tolnidin blue 
0 010 gm hematoxylin or logwood extract 
100 cc of water 
3 c c acetic acid 
3 c c ethyl alcohol 

The solution is used for a mmute, the specimens are then washed wuth tap wate 
and dried The granules are stained red and the center green 
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The typography and illustrations nhich are well chosen and reproduced, constitute 
nil excellent example of the printer's art 

The volume can be unhesitatingly recommended to the student and practitioner and inll 
bo of use in the laboratori as a reference volume 


Differential Diagnosis of Internal Medicine* 

H ealth and disease may bo looked upon as opposite extremes of functional ethcienc' 
health being regarded as a condition dependent upon perfect performance of function 
and disease a condition characterized by disturbance or loss of function 
Diagnosis, the first essential step in the management of disease rests upon the determin i 
tion first of tho particular function or functions affected second of the degree of impair 
ment third, whenever possible upon tho detection of the responsible cause and its mech'inism 
In the general practice of medicine the presenting the obvious or tlic troublesome 
symptom 18 ns a rule, the direct cause of the visit to tlie pliysicnn and unless carefullv 
considered and correlated with other findings may often overshadow the more important 
underlying cause 

It IS as an aid in such correlation as a stimulus to further clinical studies and is 
an indicator of diagnostic possibilities tint such \oIumcs ns that of Professor Hathes find 
their true use 

In this the translation of this well known German text tlie translators liaie included 
Amencin and English mctliods applicable to tlie differential diagnosis of diseisc and have 
made such other additions as were required to bring the work up to date 

The twentj four chapters of this work include a consideration of the diffcrcnthl 
diagnosis of acute febnlo conditions diseases clnrnctenzed bx moderate fever the meningeal 
and peritonitic symptom compleves ileus and intestinal stenoses diseases of the Jarynv 
and trachea diseases of the lungs and plcun circulitorv diseases the spleen, liver, and 
biliarj ducts the gastrointestinal tract the pancreas tlie urinary organa the blood 
endocrine glands diseases of bone ncuralgn like pains andhcidaclie 

The discussion under these headings is clearJv written m an eminently practical manner 
which emphasizes the practical experience of both tho author and the translators 

Diagnosis is an art to be learned bi studies of the patient and cannot be acquired from 
books alone Books, llowc^er arc valuable aids in such studies ns crystallizing tho impressions 
formed and there are few volumes of this tvpe that will proie more generally useful 
to the physician at large to whose library Professor Mathes book will be a valuable addition 
Typographically the volume is an excellent example of the printer s art 


City Health Adminislrationl 


T his is a very good outline of Hit principal functions involved in municipal health 
administration, of which the author has made a study of interest not only to the medical 
man and the sanitarian but in which he has also tried to keep the layman s viewpoint 
m mind Tlie author has approached the subject matter from the aiewpoint of a student of 
municipal goiernnient as a whole, and it is not surprising that his recommendations embody 
a rather close association or amalgamation betweeu public welfare and public 1 calth \n 
exception to this viewpoint may be taken b\ the health administrator who has bocn closeh 
identified with the endeavor on the part of progro3si\e health departments t > unload the 
driftwood of chanty and welfare and other activities having only an indirect influence upon 
prevalence of disease 


^ V Textbook of the Differential Dlapnosla of Internal Aledicine B> M MuUies M D 
^fessor of Medicine University of KOnlssberg- Authorized translation of tho fourth Geman 
^Itlon b} Drs I tt Held and M H Gro a Pp OOS 3 IJ Illustrations Cloth P Blak 
laton « Sons and Co Philadelphia 

„ Health Administration B) Carl E McConihs MD ^atlonnl Institute of Publle 

V^lnlstratlon and New York Bureau of Municipal Restarch pp ‘’I Cl u Tie Mac 
mlllan Companj New York 
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Dr McCombs has not drawn to any great extent upon the recommendations which have 
emanated from the various Committees of the American Public Health Association, and more 
especially, the Committee which has been responsible for the formulation of the Appraisal 
Form for Citj Health Work On the other hand he shows that he has a good acquaintance 
With the purposes of the Association and its ideas and ideals which are representative of the 
best thought among the American health administrators 

His book IS divided into tliiee parts, the first dealing with general municipal health 
functions It IS the second part which wall prove of the greatest interest to the sanitarian, 
and this section constitutes by far the greatest portion of the book The author discusses 
the organization and administration of sickness preventive functions, taking up in proper 
sequence the organization of a board of health, a description of the duties and responsibilities 
of the health ofScer and his employees, an ontbne of a vital statistical service and bureaus 
for the prevention and control of disease, promotion of child hygiene and public health 
nursing, food inspection, sanitary inspection, laboratory service, and public health education 
The third portion of the book is devoted to a discussion of the organization and admmistra 
tion of sickness treatment functions with chapters on hospital management, medical and 
nursing services of hospitals, record keepmg, etc 

The book is written in an orderly fashion, and each discussion leads most appropriately 
to the paragraphs that follow The general outline is admirable, although it must be ad 
mitted that m some of the detailed recommendations there could not be complete approval 
on the part of those who have had many years of practieal experience m municipal health 
admmistration The health admimstrator has waited for many years for a good outlme 
on administrative procedure, and it is the opinion of the reviewer that to date, at least, the 
present volume is the best and most modern contribution which has come to his attention 


Ergebnisse der medizintschen Strahlenforschung (Roentgendiagnostik, 
Roentgen-, Radium-, und Lichitherapie) 


T his is the first of a senes of volumes containing monographs written by those eminent 
in various fields of radiology Although the number of volumes to be issued is not stated, 
it IS intended that both climcally and theoretically all phases of radiology will be adequately 
covered There are ten monographs in this volume which consists of approximately 700 pages, 
printed on good quabty paper with adequate illustrations of high quality Abundant clinical 
data IS given to support the conclusions drawn, and the methods employed are fully explained 
The monographs of clinical interest include Inflammatton and Malignant Conditions of t/m 
Large Intestins by Fischer, Bone Atrophy by Priedl and Schinz, Acute Miltary Tuherculosn 
by Lorey , The Ti eatment of Carcinoma of the Cervix by Lahm , and X Bay and Sodium 
Treatment of Carcinoma of the Esophagus by Kurtzahn The general and theoretical subjects 
treated are The Spectroscope in Medical Soentgenology by Grebe, The Ionization Measure 
ment of X ray by Kustner, The Effect of X ray on the Testicle by Schinz and Slotopolsky, 
Physical Sensitization by Holthuse and Protection Against X-ray and Plans for a Eoentgen 
Division of a ffospital by Glocker 

In his Treatment of Carcinoma of the Cermsc Dr Lahm reviews the end results of 
operation m carcinoma of the cervix, and gives an extensive comparison of treatment bv 
operation and by radiation Five years freedom from recurrence is considered a cure, al 
though it IS recogmzed that in rare instances recurrences occur after ten to fifteen years 
The results of Doderlein and Kroenig are among those extensively quoted In general, 
approximately 20 per cent of the cases remain symptom free for five years when treated 
surgically, and the same percentage, when treated by radiation Eadiation of inoperable 
cancer gave approximately 10 per cent cure in a series of 2,000 cases from seventeen different 
clinics The author concludes that operation and radiation when in competent hands are o 
approximately equal value 


‘Ergebnisse der niedizlnlschen Strahlenforschung (Rontgendlagnost k Ttimtgen Kadlun 
und Lichttoeraple) Edited by H Holfelder Frankfurt a M. H Holthusen Hambmg u 
jSngItag ^blgen H Martlus Bonn aBh Vol I Published bj Verlag von Georg Thleme 

Leipzig 1925 
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EDITORIALS 


The Cardiac Minute Output or the Velocity of Blood Ctrculalion 


W ITHIN the last jear considorabJe iiiteiest has been manifested in the 
veloeitj of blood flow, the circulatorj mmute volume in the peripheral 
arteries, and also in the pulmonarj and the coronarj arteries, the cardiac 
output, the pulse wave \elocity and the capillary bed reaction, all under nor 
mal and abnormal conditions Maui ingenious methods ha^e been evoKed 
for the determination of each of these rates and the establishment of some 
recent conceptions of the mechamsni of the circulation and some of the con 
trolling factors The volume of carbon dioxide produced to the volume of 
oxygen consumed and the difference between the arterial and the senous oxy 
gen tensions are indices of the cardiorespiratory function The neu ei methods 
for obtaining these facts m man are most promising The results ha\e already 
led to rather striking conclusions 

The original method of FicI has been much elaborated and perfected by 
Burnell and Robinson (I*) and has been extensively employed by them with 
human subjects and b\ Harrison, Leonard, and Blalock with dogs in (he 


The roman numerals Indicate the number of toe respeethe Btud> 
studies b> the group of authors whose work U being discussen 


In the series of 


'03 







704 


THE JOURNAL OE LABORATORY A^D CLINICAL MEDICINE 


accumulation of much interesting data Eobinson and his coivorheis consider 
the evidence seemed as satisfactorily establishing the facts that (11) the out- 
put of the heart is greatly increased when heart failure sets in and reduction 
of the output of the heait is favorable to the reestablishment of adequate 
functional circulatory efficiency (III ) Digitalization, it n as demonstrated 
in animals and latei in man, produces, contrary to expectation, a fall in car- 
diac output 

This group of workers has by this method furthei demonstiated that 
(IV) the cardiac output in pneumonia is usually nicreased, depending not on 
changes in oxygen consumption, but on the accompanying anoxemia and the 
anemia The strain on the myocardium is thus mcreased (V ) Diminution 
of the hemoglobin content of the blood is associated with an increased caidiac 
output Piogressive hemorihage, on the othei hand, leading to decreased 
blood volume, causes no maiked change in the cardiac output until the animal 
approaches a state of shock when the cardiac output lapidly deci eases With 
the mamtenanee of the blood volume by saline, with, nevertheless, an im 
avoidable diminution of the hemoglobin b> dilution, there is an increased 
output which diminishes with shock (VI ) Anoxemia of severe degiee (30 
per cent unsaturation) causes inci eases up to 500 per cent in the minute car- 
diac output 

Besides the effects of digitalis (I) on the cardiac output of dogs, Pilcher, 
Wilson, and Harrison have studied the effects of barium, calcium and potas- 
sium (II), caffeine sodium benzoate (HI), and epinephrin (IV) on the circu 
latory minute volume m dogs In these studies, some unexpected results were 
agam obtained For instance, caffeine sodium benzoate in full theiapeutic 
doses showed only slight, but definite, decrease in the minute ventricular ejec 
tion Epmephrm, however, as was to be expected, produced, as an immediate 
effect, an mciease in the output of the normal dog’s heart Thus, the tieat- 
ment of “shock” or hemorihage ivliich had previously been proved to de 
crease the cardiac output was, according to the authors, rationahzed 

It IS foitunate indeed that paralleling these studies of the Nashville 
group, there are, in almost equal number, studies of similar phenomena by a 
new and altogether different means of approach 

Blumgart, Weiss, and Yens have perfected (I) an active radium deposit 
intravenous injection method for the determination of the velocity of blood 
fiow The estimation of the circulation tune from the injection mto one arm 
to the appearance of the radium m the opposite aim shows less than a three 
second lariation (H ) The average aim to arm circulation time for nor 
mal individuals of aU ages was eighteen seconds, when reduced to square 


meter of body surface it was ten seconds at the ages of fifteen to twenty nine, 
twenty seconds between thirty and seventy-five years The velocity of blood 
fiow IS more rapid m children Increased pulse late increases the velocity of 
blood flow in one and the same individual Normal low ventricular rate, how- 
ever, does not lower the velocity below that for other normal individuals with 
higher rates Normal variations in blood pressure have apparently no great 
effect on velocity of blood flow (HI ) In rheumatic and syphilitic heart 
disease (A) without valvular damage, three patients with cardiac over- 
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activity of rheumatic origin showed normal or slightlj increased -velocity 
Three -with signs and symptoms of severe in 5 0 C'irdial damage showed slightly 
prolonged velocity (B ) With valvular lesions and regular rhj thm, eight 
studies showed circulation times within normal limits in the absence of car 
diac decompensation and with alight or great prolongation according to the 
degree of heart failure The venous pressures were normal The vital eapac 
ities were reduced The dysfunction thus, is seemingly due to mjocardial 
damage The site and extent of the \alviilar lesion seemed to plaj no part 
(C ) With -val-vular disease and fibrillation of the auricles (I) the circulation 
time was twenty nine to fifty five seconds, depending upon the circulators 
compensation 

In syphilitic heart disease with aortic \ahe lesions the circulatory \eloc 
ity was prolonged only where there was evidence of circulaton failure and 
in degree corresponding with cardiac pain and aortic dvspnea and with no 
signs of congestive failure normal velocitv of blood flow mav be present This 
suggests that these sjmptoms are not necessarily due to congestion of the 
pulmonary vessels, but may be due to a reflex meclianism In 53 normal in 
dividuals the range of blood flow velocity was from eleven to tventj four 
secondSy avenging eighteen seconds while in 86 cardiovascular cases it was 
from eleven to seventy three seconds, averaging thirty three seconds 

(IV) In aitenosclerotic cases without symptoms and signs of cardiac 
failure, the average was tweutj four seconds while m the same type of case 
With sjmptoms and signs of cardiac failure the average was thirtj eight sec 
ends Tims a sligiit retardation m velocitj occurs in general before sjmp 
toms and signs of cardiac failure become manifest The degree of retardation 
corresponds to the degree of cardiac failure 

In hypertension cases prolongation of the velocity of blood flow was ob 
served without the presence of anv evidence of circulatory embarrassment 
Auricular fibrillation complicating anj case induces a disproportionate pro 
iongation over those with regular mechanism and cardiac iailure Vital ea 
pacity reduction appears first then velocity retardation then v enous pressure 
increase With recovei^ from failure venous pressure fust returns to normal 
then velocitj of blood flow, and lastly vital capacitj 

Retardation of velocity appears before sjmptoms and signs of failure 
and returns toward noimal before there is clinical evidence of improvement 

(V) The phjsiologic and pathologic significance of the findings m re 
gard to velocity of blood flow are reiterated The path traversed bv radium 
C IS considered proved to be uniform from patient to patient Excluding all 
possible local causes, the authors have found that the rise in venous pressure 
IS preceded bj a definite period, when the vital capacitj is reduced and the 
vcIocitj of the blood flow is lessened A studj of the anatomic and phjsio 
logic characteristics of the v eins is thought to afford the explanation of this 
precedence 

The authors then elaborated their radium activ e deposit method so as to 
detect the ionization current produced bj the gamma raja at the moment 
that the radium active deposit reaches the right heart as w ell as detection of 
the time of arrival in the arteries about tlic elbow The difference between 
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tliese times aftei the application of a standard collection gnes a measmo 
ment of the i^elocity of blood floii thiough the lungs In 50 normal individ- 
uals, the pulmonary circulation time langed from four and a half to seven 
teen seconds, Mith an aveiage of eleven seconds In caidiac failnie the 
pulmonary circulation time was sixty-eight seconds, ulnle the venous encu 
lation time was thirty -fom seconds In emphjsema, the lelociti of blood floii 
through the lungs was found to be noiinal Digitalization of noimal nidivid 
uals produced no demonstrable change m the velocity of pulmonary blood 
flow, wheieas, in cardiac patients in ivhom there was definite clinical im 
provement following digitalization, the velocitv of blood flou through the 
lungs was increased 

This finding of inei eased yelocity of pulmonary blood flov following 
digitalization apparently coincides with the clinical conception of the effect 
of digitalis and seemingly disagrees with the unexpected conclusions of 
Robinson, Bui well, and then eowmrkers It may be, howeyer, that the effect 
of digitalization may be distinctly different on the piilmonan circulation as 
contrasted with the s-sstemic ciieulation Vasculai changes resulting in 
pressuie changes haie been shown bv both methods to produce changes 
in the cardiac output, and it may possibly be that the output of one or the 
other ventiicle can be independently affected 

Biocklehuist, Haggard, and Hendeison estimated that about 100 cc of 
blood IS pumped on through the lungs and on to the tissues foi each 4 c c of 
oxygen consumed at rest The circulation efficienc} is so great that the 
arterioyenous carbon dioxide difference is on the ayerage only about 3 5 per 
cent by yolume and the oxygen difference only slightly above 4 per cent 
by volume An oxygen consumption of 240 cc per minute requires a circu- 
lation of 6,000 c c of blood The noimal ciiculation is thus such that with 
the blood gn mg up only 4 pel cent hj’' volume in passing through the capil 
lanes, the tissues aie kept m a pressure of oxygen The efficiencj of the 
circulation depends on its capacity to maintain these conditions The meas 
ureahle factor of tins limitation of powmi is the relation of the oxygen con 
tent of the arteries to that of the venous blood With inefficiency, the dif- 
ference increases This is what is termed an increased oxygen debt 

Henderson, Haggard, and Dolley Iiaic studied men of vaiious grades of 
activity and obseived that in passing from rest to exercise, the nonathlete 
approximately doubles his circulation, while the athlete triples his blood flow 
In model ate exertion, the adjustment is propprtionate to the oxygen consurap 
tion and the energy expenditure The aveiage normal stioke volume at rest 
IS about 1 5 to 1 8 c c per kilogiam of body weight pei heat In the athlete, 
the pulse rate tends to he slower and the stroke vmlume distinctly greater at 
rest as w'eU as on exertion by which it may be increased 50 per cent Increas 
ing pulse rate decreases the stroke volume The slow pulse allows longer 
diastoles for better relaxation and fiUing of the ventricles 

Halsey, Reynolds, and Blackberg, of Tulane University, using a shghtlj 
modified technic of Mai shall, made some important observations These m 
vestigators found the caidiac output m the dog usually mci eased by chloral 
hydrate, quinine, and quinidine, and decreased by chloioform, homoeamfin 
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(cyclosai) aucl ephcdriii alone oi aftu chloial ami chloroform The atcom 
panyiug heart rate, blood puasuie and oxygen consumption rate changes 
were recorded and aie carefulb discussed as are, also, the possible erpJaiia 
tions of the findings 2kIoit of this t\pe of fundamental and laborious phai 
macologic research uill ^^uide cJesr and rational conceptions of the effects of 
drugs 

However there is as 3 et not sufficient coiroboiated data obtained bi \an 
ous methods and "larious groups of norJ eis to justify sueeping conclusions or 
to substantiate neu theories Nen sud interesting light has been shed on 
these phenomena The improved eth\l iodide method of Henderson and Hag 
gard, an improaed method winch T \\ Mooie and lus associates aic worl mg 
with and the promise of an impro\ed method from E Iv Maisliall, all to 
gether hold forth hope that the ne\t few \tars will \icld much conoboiated 
data on the subject of the ielocit% of blood cn dilation and the nimute cardiac 
output under normal plnsiologic pluirmncolOoic and pathologic conditions 
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The Advantage of Early Examination of Diseased Tissue 

W HEN a patient piesents himself with a lesion of the skin, particularly of 
the face, which is suspected of being cancerous, the most important 
point to deteimine is the type of the lesion Owing to propaganda and the 
general education of the public with regard to eancer, physicians generally 
are seeing malignant lesions eailier than formerly A fairly certain method 
of determining the type of lesion is either by biopsy or by excision of the 
diseased area and its examination with a microscope The local lesion itself 
IS not the most important consideration, for by known therapeutic agents 
(excision, electiic coagulation, or irradiation) this area can usually be con 
trolled Of much more importance is the determination of the type and grade 
of malignancy of the origmal tumor, if it is a neoplasm, so that intelligent 
procedures regarding the adjacent lymph nodes can be planned and executed 
Certam obseiveis have assumed that biopsy is dangerous because of the 
risk of causing more rapid spread of the growth The evidence usually offered 
was the attending physician’s impression that growth is more rapid following 
removal of tissue On the other hand, experimental evidence has accumu 
lated in carefully controlled observations to support the opinion that biopsy 
of a malignant tumor has no apparent influence on its growth or spread 
It seems more logical to run the small risk, if there is such, in biopsy for 
the purpose of examining excised tissue and establishing a definite diagnosis, 
rather than inaugurate tieatment for a lesion vhose exact nature has not 
been determined 

It frequently happens that an early lesion of the skin is treated and de 
stroyed, and the site of the affection heals without the exact pathologic change 
having been determined Later adjacent lymph nodes may enlarge and sub 
sequent examination of tissue reveal carcinoma If the original lesion or a 
part of it had been examined microscopically, the type and grade of mahg 
nancy deter mmed, and appropriate treatment instituted, such as the removal 
of adjacent lymph nodes, the patient might have been given a better prognosis 
If chronic lesions develop in affections of the skin, particularly of the 
face, in which malignancj must be consideied in the differential diagnosis, 
much valuable time is saved if a part of the diseased ai ea which is a fan sam 
pie of the whole, or the entii e lesion, is excised and examined by a pathologist 
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Annual Meeting of the American Society of Clinical Pathologists 

The next annual meeting of the American SoLicty of Clinical Pathologists 
wiU be held in Minneapolis, Minnesota June 8 9 and 11, 1928 headquarters 
being at the Hotel Leamington 

Members are urgently requested to send in their reser\ations to the See 
retary at once if they have not already done so 

The next meeting will be an extremelj interesting one judging from the 
titles of the papers that have been sent to the Secretary Below is a pro 
visional list of the titles submitted up to date 

Prebminary Program 

TENTATITB 

Pertinent Facts Concerning Hemoglobin By C E Podenck MD, Battle Creek, Michigan 
Blood Transfusion Studies By Harold G Palmer ll D PhUadelpIna, Pennsylvania 
The General Practitioner and the Earlj Diagnosis of Cancer By Wm C MacCartj, MD 
Rochester, Minnesota 

Torther Observations Witi a Neiv Method for Cultirating Tubercle Bacilli A Compansou 
With Guinea Pig Inoculation and Polroff’s Method By H J Corper, MD, and 
Nao Dyei, Ph D , Denver, Colorado 

The Bpeclficity of Bacteria to the Bacteriolytic Actioa of Chcaucals With a ^otc on Tliis 
Application to Chemotherapy By Bohert A Kcdty MD. Washiagton D C 
B Abortus, a Clinical and Bacteriologic Study By A S Giordano MD South Bend 
Indiana 

The Scdimeatation, Time of the Blood in Jnundice By Nathan Bosentlial MD Nciv 
Tork City 

Value of Nuclear Deviation (Arneth Sch.Ihug Formula) m Blood Enm.aalioas for Clinical 
Medicine By F W Nichaus MJ>, Omaha, Nehrasha 
The Chemistry and Cytology of Serous Fluids By A G Poord MD, Buffalo Non- lork 
A Eeport on Our Work on Epilepsj By A P Saunders Chicago Dlinc.s 
Complement Preserrntion, a Study in kctual Practice Bi B W El.nmr liD Fort Wame 
Indiana 
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The 01 al admmistiation of pollen nas piactically coseasonal Since it 
was learned that protecting doses eonld be reached quickly, it was unneces 
sary to begin treatment weeks before the season Patients who presented 
themselves before the onset of the season weie told to report for treatment 
on appearance of the fiist symptoms Those appealing after the development 
of symptoms were started on treatment at once The extract was dispensed 
in dropper-stoppered bottles The initial dose was 10 drops of a 1 20 extract 
Each succeeding dose was mci eased by 10 drops imtil 60 drops were being 
taken at a dose Doses were taken three times daily so that the dose of 60 
drops was reached within forty-eight houis The extract was dropped into 
a glassful of water, milk, or other beverage, stirred well and drunk The 
usual instruction was to take it before meals, but occasional individuals found 
some nausea occurring when the stomach was emptjq which could be pre 
vented by taking the pollen after meals I was unable to find any difference 
in the results dependent upon the presence or absence of food in the digestive 
tract The dose of 60 drops was made arbitrarily the maximum after I had 
found that patients who did not show any protection at that dose did not 
do any better if the dosage was earned higher Under other conditions, such 
as different pollen environment and the use of different extracts, the dosage 
required to protect might be entirely different That there is a maximum 
dosage, beyond which it is useless to go, seems apparent We found no ap 
preciable difference in the dosage of children and adults In those patients 
who secured protection by 60-drop doses, this dose was maintained for a few 
days and then lowered five drops per day until the minimum was reached as 
shown by the reappearance of symptoms There was no uniformity in this 
respect A few patients remained well on doses of 20 drops once a day Oth- 
ers requiied more, and many required the 60-drop doses thiee times daily 
The variation in this respect is quite similar to that which is found m the 
protecting dose of h 3 'podeimic treatment 

The cases reported are unselected and represent all the cases tieated 
duiing the second half of 1927 except those whose tieatment is still in prog- 
ress, those who, for one leason oi anothei, did not caiiy tieatment far enough 
to determine results, and those from whom we have been unable to get 
reports The peicentage of impiovement shown in Table I is that claimed by 
the patient, checked whenever possible by mj'^ own obseivation, and is be- 
lieved to be a conseivative statement Undei the heading “75 per cent” aie 
grouped those patients who could claim 75 per cent or more of improvement 
but could not be listed as 100 per cent cases Likewise, the 50 per cent group 
is made up of those vdiose percentage of improvement langed from 50 per 
cent to 70 per cent I believe this is a conservative method of presenting the 
figures and that, as presented, they do not overestimate the benefit obtained 
Table I piesents the number of cases and the peicentage of the total 
number of both hay fever and asthma patients obtammg the diffeient degrees 
of improvement The total numbei of hay fever patients treated orally (73) 
is slightly greater than the number receiving hypodermic therapy (61), but 
the number of asthma patients treated orally (18) is small compared with the 
number treated hj^podermicallj' (32) The difference m the number of asthma 
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Tabij: I 




HAT 

FEVER 


ASTHStA 


ORAL 

nvpoBEBinc 

OSAL 

HTPODEEiirO 


NOirBER 

PER CENT 

NVMBEr 

PERCENT 

KUVtBCP 

PEE CENT 

NTTUBEB 

PEP CENT 

100% 

13 

17 80 

15 

24 to 

6 

33 3 

16 

50 0 

75% 

25 

34 25 

33 

54 10 

6 

33 3 

8 

25 0 

60% 

15 
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patients treated by tbe two methods \\as not due to the difference m the 
results expected but to the fact that pollen therapv bv mouth over long pen 
ods of time is usuallv quite expensive 

It IS apparent that the results with hvpodennic therapy are better than 
those with pollen given orallj This is evidenced not onlv by the larger per 
centage who received substantial benefit flora treatment but also by the 
smaller number uho got no appreciable results fiom treatment Of those 
obtaining 75 per cent or more of improvement — which I consider quite satis 
factory — there is a definite difference in favor of hypodermic therapv There 
were many more toraplete failures with oral treatment 

In 13 cases of haj fever I changed from oral to hvpodermic treatment 
because of gastrointestinal svmptoms or because thev were getting too little 
improvement Six eases of asthma were similarlj changed Three eases of 
ha> fever and one of asthma were changed from hvpodermic to oral therapv 
because of violent systemic reactions from the foimer method The percent 
age of improvement m each type of treatment is shown m Table 11 It is 
evident from these figuies that a failure to get results bj oral treitment does 
not preclude the possibditv of controlling the case b> hjpodermic therapv 
and that some patients m whom severe reactions prevent satisfacton hjTio- 
dermic treatment a change to oral administration mav be of benefit 


Table II 
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The figures represent the percentage of improvement re<y*l»e<J 


Six of the hay fever patients changed from oral to hypodermic thcrapj 
were changed because of nausea, diarrhea, and abdominal distress There 
were a few others vrho had slight nausea, hut these were relieved by changing 
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the time of dosage from befoie to after meals In all these patients the ab 
dommal symptoms came on ivithin fiom twenty-four to forty-eight horns 
after oial treatment was begun and peisisted until it was stopped None of 
the usual medicinal agents gave any lelief, but s\mptoms disappeared 
promptly on discontinuance of tieatment These patients weie then put on 
hypodeimie tieatment with no lecuiienee of symptoms The natural assumii- 
tion, I think, is that these individuals have a sensitization of the mucosa of 
their digestive tiact as veil as of their lesjnratoiy tiaet, but I have no othei 
evidence to substantiate such a belief It is interesting to note — although it 
may have no significance — that all of these sis patients weie made ill by 
ragweed pollen It is possible that these symptoms might be avoided by giv- 
ing the pollen more tiequeiitlj^ in smallei doses, but I have not yet done this 

In changing from the oral to the hypodeimie method, an inteiesting and 
important finding was made In those patients who had reeen ed a consider- 
able degree of protection by oral tieatment, it was possible to begin hypoder- 
mic treatment at a high dose , usually as much as 0 1 c e of a 1 20 dilution 
could be given safely However, in those ivho got little or no protection from 
oral treatment, hypodermic treatment had to be started at the beginning as 
though they had had no treatment at all Pailuie to lecognize this fact caused 
some seveie systemic leactious These patients, after taking laige quantities 
of pollen by mouth, were appaiently as sensitive to it as foimerly In these 
cases I have been unable to find any of the “atopen” in the blood stream, and 
I believe that, for some unknown reason, theie is little or no absoiption of 
the pollen 

I have always had a great deal of difficulty in caiiying up the hj'-podermie 
dosage of caieless weed cases Sj^stemic reactions aie fiequent and severe 
in spite of all piecautions, and eaiijung a patient to Ins “protecting dose” is 
a prolonged and difficult procedure In the three cases repoited in -which 
careless weed was a factoi, I have adopted the plan of gmng the careless 
weed by mouth even though the otliei pollen to vliieh the patient is sensitive 
may be given hypodermicallj^ In these three cases protection has been se 
cuied with a very welcome absence o± systemic leactions 

None of the patients leeeiving pollen orally had any asthma, hay fever, 
or uiticaria as a result of tieatment Early in this work seveial patients 
received as much as 300 di ops — eqim alent to approximately 15 c c — of the 
1 20 extiact each day foi tliiee or foui da-\s In none of them was theie any 
evidence of symptoms, such as I see fiequentlv fiom hypodeimie therapy 
In contiast to this six hay fevei patients and one of asthma, treated hypo 
dermically, had violent systemic leactions Three of these patients refused 
furthei tieatment because of fear of another leaction 

The oral admimstiation of pollen has ceitain definite advantages over 
hypodermic therapy 

First, tieatment does not requiie a prolonged pieseasonal period but is 
entirely coseasonal In this respect it is of distinct advantage in those patients 
who present themselves for tieatment after the season has begun 

Second, patients do not have to leport to the phj'sician foi each dose of 
pollen but can carry on the tieatment undei his direction at home This saies 
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much time for both physician and patient, makes it possible to care for a 
much larger number of patients and permits the treatment of out of town 
patients and tra\elling men without the fear of reactions from improper or 
exeessne dosage 

Third, the extract diluted largelj in water milk oi other bc^e^age is 
almost tasteless and children take at without objection The pain, which is 
such an objectionable accompaniment of the injection of the glycerin saline 
extracts, is avoided 

Fourth sjstemic reactions do not occur This is m marked contrast to 
the rather fiequent occurrence of leactions m those treated In'podermically 
It IS a source of much satisfaction to both patient and phjsician 

The disadvantages of oral treatment are 

First the matoiial in the amounts usuallj used is expensne This be 
comes a matter of impoitance in prolonged adramistration and m the use of 
those pollens uhose cost is high I haie not attempted to use this method 
m man} eases of asthma because the continued use of large doses was too 
expensi%e for most patients I haxe used it frequently to get the patient 
under control prompt!' and then changed to h>podeimic dosage to maintain 
protection This is an excellout tune sasmg plan in those patients uho re 
spend to oral thcrapj I haie not attempted oral treatment with such pollens 
as mountain cedar because its cost is piohibitne Timoth} grass and the rag 
weed pollens maj be bought in qiiantitus 'it a low puce and lend themsehes 
well to this manner of use 

Second a small percent'igc of patients cannot take pollen by mouth 
because of nausea and abdominal pain It is possible that they might be able 
to take It if the dosage MCie diMcled into small amounts and taken more 
frequent!} but I hai e not tried this metliod of usage 

Third, the percentage of those seciiung satisfactoiy protection is less than 
with hypodermic tieatment and the pciccntage of complete failmes is con 
siderabl} higher The figures might be someuliat different if the series were 
larger but I believe the conclusion stated is justified If some method might 
be dcMsed by which one could determine whether a gnen patient Mould re 
spond to oral treatment uithout waiting for a clinical test at the onset of the 
season, it would be a most desirable thing At piesent if oral treatment is 
begun at the onset of the season and fails to piotect the patient, it makes it 
necessar} to begin coscasonal hypodermic therap' the patient suffers unnec 
essaril} and the results are not so good At piesent there is no method a^ ail 
able for eliciting this mfoiination 


BuaiM \n\ 

A comparison is made of results obtained b} oial and b' hjpodcrmic 
pollen therap} The conclusion seems justified that Dr'll treatment has cer 
tarn definite ad\antagcs but that satisfactor} protection is secured less often 
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PRACTICAL CONSIDERATIONS OP METAPLASIA IN 
NEOPLASTIC DISEASES' 


By Harold D Catlor, M D , Rochester, JLnn 


T he term metaplasia may perhaps be given properly to the tiansition of 
one tissue into another of a related kind or to the formation of different 
tissues from a common parent cell By certain obseiveis metaplasia is defined 
as the production of tissue bj'' cells that usually produce a different type of 
tissue This change of one type of tissue to another has been seen m many 
organs, including the skin, gall bladder, stomach, and uterus PracticaUv, 
metaplasia has been of little general interest and importance It has been ■well 
described by Lubarsch and others The present observations concern meta 



Pig 1 — Adenocarcinoma of the breast (xl20) 


plasia of columnar epithelium to squamous epithelium, and its practical ap 
plications to the diagnosis and treatment of neoplasms 

Lubarsch,® in referring to all changes of ceU foim in general, used tlie 
term “alloplasie” or “heteroplasie” and, under this heading, outlmed three 
mam groups (1) pseudometaplasia, (2) metaplasia, and (3) -ondifferentia 
tion Pseudometaplasia he described as “a simple change of the form of ce 
metaplasia as a genume change of a specific cell or tissue to another o 
similar kmd, and undifferentiation as the change of sharply differen la a 
ceUs mto imdifferentiated cells ” The last group ivas divided into Lvo typ^s 
physiologic undifferentiation by indirect nuclear division, which was the or^^ 
nary mode of ceU division, and pathologic undifferentiation which was 
by von Hansemann “anaplasia” and by Beneke “kataplasia ” Present m 
est IS in the second group, metaplasia 


•Submitted for publication No\ ember 23 1927 

Section on Surgical Pathologj Ma'jo Clinic Rochester Minnesota 
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Ei-AMPEES OP METAPEASU 

SquamoES cell epithelioma det eloping m the gall bladder is an excellent 
example of metaplasia * Normally there is no squamous epithelium in the gall 
bladder or in any of the adjacent organs, and it is by assuming that this tumor 
arose partly because of the change of the tissue bj metaplasia that its origin 
can be explained Another example of metaplasia in epithelial tumors is a 
squamous cell epithelioma developing in malignant papillary eystadenoma of 
the 01 ary ' A diagnosis of metaplasia in a neoplasm can be safely made onlj 



Flff — Met-^static aJcnocdiUnonm In «n axllJan hmph node (xl 0) 



Flff 3 — Squamous cell epithelioma In on ajcJllarj IjTnph node. (xJ 0) 

after careful examination of the bodj has failed to reveal another tumor 
Tivo different but related neoplastic disorders can be present in the same 
portion of the body at the same time Two kinds of metastatic tumors maj 
occur m lymph nodes from two primary mabgnant neoplasms elsewhere in 
the organism To determine whether two related masses present in lymph 
nodes are due to multiple lesions elsewhere, or to metaplasia of one type of 
tumor to another, careful search must be made for distant primary lesions 
I ha\c observed areas of metastatic squamous cell epithelioma in the 
axiUarj lymph nodes in cases of adenocarcinoma of the breast The growth 
m the breast and in most of the imohed IjmpU nodes was tjpical adeno 
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FIs 4 — Cervical poljp containing aieas of squamous epithelium (x60) 



1 1 ~ H Portion of a cervical poImd covered In part b> squamous epithelium and in part by 

^ columnar epitliellum (■v200) 
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carcinoma (Figs 1, 2, and 3) Carefnl cxamiiintion of tlie excised tissue did 
not rcAcal a primary epithelioma and evidence of the presence of any other 
neoplasm could not be discovered at physical examination This is probably 
an example of metaplasia in metastasia from caicmoma of the breast, al 
though one cannot be positive of metaplasia unless there has been complete 
examination of the body to make certain that no obscure primary malignant 
tumoi IS present 

Polyps m the cervical canal of the uterus are rarclv malignant and are 
usually covered with columnar epithelium I have examined cervical polyps 
which were covered with columnar epithelium in some areas and vnth aqua 
mous epithelium in others vnth the foimation of epithelial pearls (Ibgs 4 
and 5) When tissue of this charactei ippears at operation, two questions 
must he decided Is the growth a benign cervical poly p with metaplasia of 
columnar epithelium to squamous cpithtlium oi is it a squamous cell epi 
thclioma developing in a oervical polvpf If the first diagnosis is made, the 
condition is benign and of little consequence, and remov al of the polyp would 
he sufiicieiit If the second diagnosis is made, the operative procedure should 
be radical and the pio„nosis guarded Careful microscopic examination of 
the tissue in general and of the particular cells leieals no evidence of mahg 
nant disease in these polvps and indicates that thev aio examples of meta 
plasia of columnar epithelium to squamous epitliehura and that the lesion is 
benign 

These oases illustiate some important practical considerations of meta 
plasia in tissues that sometimes must be considered in the diagnosis of tumors 
and in the subsequent treatment to be employed 

SUilMART 

The change from one type of malignant tissue to another of a related 
kind gives use to the question Is this metaplasia or is there more than one 
primary malignant tumor presentt In benign tumors, such as cervical 
polyps the covering epithelium by means ol motaplastio changes may be 
altered to a diffeient type of related tissue which may simulate a mahgnant 
growth although the lesion is actually benign 
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FUETHER STUDIES ON THE ORGANISM WHICH PRODUCES SPECIFIC 
LESIONS IN THE STOMACH AND DUODENUM AND AN INTRA- 
DERMAL TEST, RELATIVE TO CHRONIC AND 
LATENT INFECTIONS'^ 


By Albert Hoffmann,! An\heim, California 


TN A PREVIOUS paper^ I described an organism (hereinafter called Bacil- 
lus Hoffmanni) ■which produced with gieat regularity, eithei duodenitis, 
or ulcer, or both, in the guinea pig, and if injected intramuscularly oi if the 
animal was left to develop a chrome state of the disease, myositis The object 
of the present paper is to report what further studies of this organism have 
revealed 

An organism which can be isolated fioin man, only with great difficulty, 
but which, if once isolated in a pure state, gioivs on the ordinary culture 
medium very readily, remaining alive for a period of two yeais without being 
subcultured, and yet, retaining its specificity, is surely worthy of serious in- 
vestigation 

A cultuie grown for nine months in Hiss’ serum-watei had, aside fiom 
a heavy precipitate, a translucent supernatant fluid which upon subculturing 
into broth media and left at room temperatuie foi a peiiod of twelve months, 
developed small vesicles the size of lentils which suggested a fungoid growth 
Upon microscopic examination only clumps of bacteiia, some of them resem 
bling fatty acid crystals, could be seen Stained smears revealed the same 
gram-negative organism with which the medium was inoculated 

Of the above cultuie 2 cc were inoculated intracardiac into a large 
guinea pig and anothei leceived 3 c c intraabdominally Both animals developed 
slight symptoms of toxemia after seven hours and both were chloroformed 
The one injected into the heart had a deep crater ulcei close to the pylorus 
and numerous smaller erosions at the cardiac end of the stomach from which 
blood was oozing The second animal’s stomach was inflamed along the 
greater curvature and slight duodenitis was present 

This indicates that the twenty-one-months-old culture has lost nothmg 
of its virulence and its elective affinity for the gastric mucosa The culture 
was subcultured without passing through an animal The broth medium 
within twenty-four hours was cloudy and had a heavy pellicle which at first 
suggested a contamination Nevei before had such a hea-vy peUicle formed 
in such a brief space of time Upon examination nothmg could be found 
except the oiigmal organism The heairy pellicle was shaken down and an 
other one nas formed during the next tnenty-four hours 

•Hecel\ea for publlcaUon July 29 1927 

tXhe -writer is associated -with the Glendale Medical Group Glendale Calif since 1 eu 
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After growing the organism for fiie days in broth medium 4 cc Mere 
injected intraabdominallj at 9 30 a m and another guinea pig received the 
same quantity of a cultuie giown for twcntj four horn’s onlj Toxemia de 
veloped within one liour The first animal was \isibly worse than the second, 
the latter, hone^er, became \er 3 ill later in the 'ifteriioon The fi\e daj old 
culture animal died at 4 p m The other animal although stiU aln e at 5 30 p m 
was "very sich and was chloroformed 

Necropsy — Theie were no lesions m the intestines of the first guinea pig 
The stomach uas heraoirhagic throughout, having deep crater like erosions 
^ by % of ail inch containing blood clots which liad parth tinned brown in 
color In this instance one could sharply differentiate the duodenum from 
the jejunum the foimcr being severeh inflamed nhile the latter showed 
not a sign of inflammatory reaction The pancreas, too vas hemorrhagic 
No free HCl uas present in the stomach contents hoMever a strong alkaline 
odor Mas noticeable The second animal which liad been injected with the 
twenty four hour cultiuc had similar ksions but in a milder form The 
stomach was not filled Mith blood clots but had distinct signs of inflammation 
affecting the serous eoat and mueosa the lattei haimg numerous small 
hemorrhagic areas scatteied along the greater cur\ature 

This is another demonstration of the virulence of this organism brought 
about simply by subculturing 

The predisposition of the gastiic mucosa to peptic ulcer Mhen a large 
number of the organisms is injected might possiblj be explained b> the sud 
den resultant alkalosis The high degree of allialinity of the culture medium 
IS doubtless responsible for such a condition The instantaneous ncutraliza 
tion of the stomach contents and the destructive action of the alKah on the 
mucosa are seemingly enough to breal doun the protective barrier allow 
ing the bacteria injected with the alreadj present microorganisms and en 
zjnnes to do their destructive Mork If the animal survives thromc crater 
ulcers develop, some of which Mill heal This Mas observed in animals which 
received small doses One of them after being injected M’as m perfect 
health after six weeks Neciopsj revealed one small active crater ulcer 
and many healed ulcers These vv ere seen as white fibroid areas on the out- 
side of the peritoneal coat At times there has been observed m the guinea 
pig (after giving an adequate mtracardiac dose of the organism) the whole 
stomach filled with mucus and blood hav mg a nauseous and alkaline odor 
All there remained, after inverting the stomach was the muscular and pen 
toneal coat From this material, Bacillus HofCmanni m as isolated in pure 
culture by simply seeding some of the mucous upon Russell s double sugar 
agar 

The individuals suffering from infected foci which Itarbor this organism 
ill conjunction with others capable of absorbing its toxins and thus acting 
as intermedmrv hosts mav develop a complex vanetv of svmptoras 

A guinea pig injected with the specific organism sboued svmptoms of 
toxemia within half an hour after receiving 4 c c intraabdominallv Seven 
hours later the animal was chlorofomied From the crater nicer which was 
situated close to the pylorus, material was taken and grown in glucose brain 
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medium^ It was also diiectly seeded upon eosm-m ethylene-blue agar plates 
The cultuies ueie examined twenty-foui hours latex A pure giowth of 
gram-positive streptococci weie found in the glucose hi am medium, while 
the agar plates revealed small colonies which upon examination pioved to 
be the same gram-negative organism with which the animal was inoculated 
(in other words Bacillus Hoffmanni), but no streptococcus could be found, 
nor any other giam-positive oiganism demonstiated Upon careful exami- 
nation of the glucose biain medium there were noted some gram-negative 
cocci and other pleomoiphic foims which were, however, attached to the 
gram-positive streptococci and could liaidlv be diffeientiated from them 
On the second and fifth day the morphologic chaiacteiistics of the stiep- 
tococci did not change 

Four cc of the aboi'e fortv-eight-houis-old stieptococeiis culture were 
inoculated into a gmnea pig weighmg 250 giams The animal was chloio 
formed after three days No symptoms had developed 

Necropsy — The duodennm was inflamed and a small ulcer at the cap 
could be seen The stomach had two minute ulcers at the greater curvature, 
a large aiea of the seious coat was inflamed and the stomach on opening, 
contained gas, and a slight amount of mucus which vas adherent to the bulk 
of the food contents 

A second animal was injected with a five dav-old cultuie, an intiacardiac 
injection of 2 c c being given The animal was appaientlv veil aftei twenty- 
four hours, when it was ehloiofoimed Neciopsy levealed similai lesults as 
in the guinea pig referred to aboie as having been ehloiofoimed seven hours 
after injection Lesions weie expected (since I belieie that Bacillus Hoff- 
manni was present in the streptococcus culture), but thev were mild It is 
interesting to note that Bacillus Iloftmanni, v Inch gi on s in glucose hram 
medium luxuriantly and pioduces lesions in the labbit (as desciibed in the 
first paper), was found v anting in abiliti to lepioduce itself What phjsio 
chemic relation exists between this stieptococcus and bacillus is not clear to 
me That the stieptococcus acts as a possible lepiessoi, perhaps restricting 
the virulence of the organism in a being sufPeiing from such an infective 
process is not unlikelv, although it remains still a problem which deserves 
serious consideration and investigation It has been observed lepeatedlj that 
the stieptococcus vas present in apparently pine culture if grown in glucose 
brain medium, whether the mateiial was taken fiom a focus of infection or 
from a peptic ulcer, but onlj •with difficult's v as Bacillus Hoffmanni isolated 
from such material Even when making intiamuscnlar mjections with the 
pure organism proclueing the t-spical lesions, I vas unable at times to leiso 
late it from the muscle, but upon careful inspection of smeais made from the 
bone marrow I was able to demonstiate the organism microscopicaUj and 
actually grow it on the ordinarj media, reproducing the specific lesions again 
in subsequent inoculated animals 

Up to the piesent time I have been able, although only with great diffi 
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cqUj , to isolate several strains directlj either from foci of infeetion, such as 
the nose and the tonsils, or fiom the stomach contents of mdiiiduals suffering 
from thib tjpe ot infection 

SKIN TEST 

An oiganism possessing such strilcwig' p%t}iogemciU for the guinea pig 
may plaj an impoitint lole in chronic and latint infections 

Even before publication of the fiist paper I ^\as cuiious to know whether 
the organism was seiiouslj connected with mfectne processes in man or was 
meielj of secondaij impoitancc After much dchbeiation it was decided to 
trj agglutination and precipitation tests These wcic abandoned because the 
results weio not stiikaig enough to naiiaut seiions imestigatiou At last 
lesort was had to the skin teat from nhich no positne icMilts nhTteier uere 
expected Should, howt\(i, the luimnn si m be able to leeoid a positive reac 
tion m those induiduals nfilicted mth such an intcction and a negative rtac 
tion in those affected uith diffoient ailments or in good liealtli then and onlj 
then might one be a little more ceitam of the organism’s pathogenicity in 
relation to man 

The first test was made on a person nlio had had nasal eatairh for the 
last fifteen 3 ears and had liad foni operations and local treatment with but 
slight relief For the test there was* used a 1 pei cent suspension of a scaenti 
two hour culture in isotonic saline solution, to which was addfd 0 5 per cent 
phenol Gencrallj one can giae up to 01 cc of a 1 per cent hactcual sus 
pension intradcrmalh without sciious effects, but this does not hold with this 
organism The patient vas given 0 05 cc intradcrmallj After one half 
hour a white wheal developed at the point of inoculation but nothing else to 
Oustifj anj I pid of conclusion to be drawn The following day the patient 
was verj ill and had to remain in bed His aim was suolkn and ven pam 
ful the erjthema extended o\er the nhole arm and doun the right side of 
the chest The second da\ uas not quite as bad, wlnle on the third he aias 
able to come to the oSce His aim was still snollon the eratheraa giidually 
subsiding The gioup of doctois u ho sail this leactioa ivero greatli impressed 
A year latei, m 192G Dr n U M made it possible for the skm test to be 
given a comprehensue trial The following is the lustorj of a patient on 
whom was tried the second sKm test 

TUo patient, Mr C aged one an oilfield worker was seen first ou June 1< 

1026 Ho complained of indigestion of soicral montUa durition 

Except for n left luguiaal luniifl repaired in 1017 and nn attack of influeuxa in 1022 
the patient bad alwajs been in good liciUh During the past yenr ho had been Binokmg 
and chcTang a great deal of tobacco Fight months before coining for crimination he had 
had an attack of ludigcstion uhteh listed about four necks The present nttick Jnd been 
practically continuous for four nud one half months \bout one hour after a meal he would 
have distress and fullness in the ipigastrium nod ft dull burning pain uhleh would last 
three or four hours or until the next meal was takea when it would be complcteh rehcred 
onU to return in about one hour s tunc lie also complained of sour eructations of gas 
and watery fluid accompanying tho burning pain There was no romiling \bout 10 r m 
or later m tho evening he would drmk a glass of milk as this would rebtic the distress 
and burning for about an hour Taking bicarbonate of soda also relieved hut for a shorter 
time 
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Dnsical o\nnnimtion ^^as ncgili\o except for tcndernc'.s in tlic ibdomcn oicr region 
of the pilorus Uriml-\sis ins negatiic Blood count ms nornml rractionnl gastnc 
analisis Tlic fasting slomnch contained about 100 cc of fluid, shoeing free IICl 62° and 
total aciditj 05 ° The digestion curie giie n fairli iiorniril level of nciditi, but the secretion 
was prolonged Fluorosto]iie examination of tlic stoin icli and duodenum slioiTcd hvpcr 
peristalsis iiitli a poor filling diioden il cip mIiicIi sboivtd a notch on its inferior border and 
a moth eaten apjio irancc on its right side At the six hour examination the stomach ivas 
emptj Diagnosis Duodenal iilci r 

The skin lest nns positne .iflei fne lioms, being: cliaincteu^cd bj a 
laised wheal tlie si/e of a 2i cent piece and siiiiounded In slight cr\tliema 
This icaction lasted foi luenft font houis wilhont nn\ sxsteinic reaction or 
discoinfoit Dr II K and Di 1 K w ei e willing to x olunti'ci at once and 
through then willingiuss 1 was ahh to solicit xolnnteeis for nn test Drs 
II R M and.! H weu iiegatne Shoilh aflei this the discoxen w. is made 
that a posilne leaction could be dicited in jiatieiits siifleiing Iroiii asthma, 
aitlnitis, hax icnei, Ian ngitis i hionic i hinitis iiaianasal sinusitis, colitis, etc 
Some icactions wdc sexeii otheis mild Those with netnc foeal infections 
had sexciei icactions, while otheis xaned inioidingh It seems that each 
particulai illness gms a chaiacteiislie leaclion Foi instance, in asthma 
those x\ho x\eie posilne showed signs of a mild aggiaxation of sxmptoms, 
wliilo otheis h.id none A similai condition was ohsened in arthiitis, etc 
It all depended upon the susecptibilitx of the indixidiml 

From those tested, F) sufuud lioin aithiitis, S ftoiii peptic iilcci (diag- 
nosed as such eitliei clinicnlh oi at opeiation), d fioin asthma, 3 iiom haj 
ioxei, 7 iioiii chionie ihmilis, 3 fioni ec/cma G fiom colitis, and one patient 
xcith cxophlh.iliiiic goitci haxing sexero tonsillitis All the aboxc xxcro posi- 
(IX e, xxlule 11 out oi a total of GJ peisons tested, wen negatne 

It max seem stiange (hat so inanx positixe icactions oeeui, and one might 
infer that the oiganism would elicit a posilne u action in indnidiials not 
sulTciing liom this infection at all, but being smijily scnsitnc to the protein 
and possiblj leactne to most am loieign substance thus introduced IIow- 
ex'ci, such icactions can haiclh enlei, because x\i1h laie exceptions the lead 
mgs aic made the next dax, that is, tx\entx-foni houis latei , some of the 
sex'eiest reactions last as long as sexentx 1x\o houis Otheis do not make their 
appcaiancc until the next moining, and those persist foi a loiigci time Am 
icaction disappeaiing beloie Ihiee honis haxe elapsed is considcicd iicgatnc 
The following histoiy of a patient xxill illnstiatc that the oiganism has a 
specificity and does not pioducc a icaction exen x\ith tuple the qnantitx of 
the skm-test iinection m mdniduals sufTcring fiom diseases pioducnig a similar 
clinical inctiuc but due to a diflcient infection Skin tests xxcie made lopeat- 
edly on this patient xcithout success After studx’ of the baeteiial floia of his 
icccs tlieic x\as isolated a baeteiial stiaiii toxvaids which he icactcd posi- 
tively He niipiox'ed a gieat deal aftci ticatment w ith the autogenous xaccnie 

Cxso No 2196 IMarcb 27, 1926, XV M P , nged forlj iix 
Complaint '! — Abdomiunl distress xnd gxs bclobing Ilcadnelic 

History of present lUncss — As a joiing man, the patient Ind no digestive trouble, es. 
cept a tendency to constipation, lassitude, etc Sinco having influenza seven years ago, he 
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had had a good deal of stomach and botrel trouble, charactcnred by spells of abdominal 
distress, sometimes amounting to a feeling of soreness over the whole abdomen with gae 
belching loss of appetite lassitude and frontal headache Attacks lasted usually a day or 
two and were separated by bncf intervals of almost complete relief They were pioroked 
by slight dietary mdiscretion constipation worry, or overwork No constant relation to 
meals but apples, salads etc, were aggravating Three >ears ago tho patient had a spell 
lasting almost a week with slight jaundice and pam and tenderness over the gall bladder 
Operation was performed with removal of gall bladder (strawberry tvpc) and a chronically 
inflamed appendix Exploration of the stomach and duodenum vas negative Veiy little 
change after operation 

Dxagnosis — Clironic colitis 

I iia\e obseived that in cases where tliere has been no focus of infection, 
the reaction was imanablj negative In all cases, howtvei where the focus 
existed or had been removed m previous >ears a positive reaction was 
obtained 

jManv additional cases could be cited but it is deemed adv isable to pub 
lish them with the necessary clinical data in another papei In most of the 
positive cases stock vaccine made from the oiganism has bten administered 
with results which waiiant detailed description 

CONCLUSIONS 

1 Further studies revealed that the organism letanied its specificity and 
selective affinity as described pieviouslj 

2 Various strains have been isolated cither from foci of infection or fioiu 
the stomach contents fiom patients sullcring from such infections 

3 'Witli 0 01 e c of a 1 pci cent suspension of the organism gn cn mtra 
dermallj, positive icactions were obtained in 19 cases of arthritis, 8 cases of 
peptic ulcer, 4 cases of asthma, 3 cases of hay fcvei, 7 cases of chionic rhmi 
tis (some of vy Inch had sinusitis \ntrum infections and arthritis) 3 cases of 
eczema, 6 cases of colitis and 1 ease yyith etophthalmic goiter haying seyere 
tonsillitis, 11 cases out of the 62 tested yveic negative 

4 Although the organism yvhen inoculated into the guinea pig has a 
selective affinity for the gastric mucosa, etc it seemingly plays a priman 
role in those infective processes in man y\hich are chronic and latent Appar 
ently the organism is Imng m antagonistic and also possibly constructne 
symbiosis, thus producing the various symptoms eniimciated above 

Note — am mdcbtctl to Doctor H Ro s Migee Ambcini Cvlifoniia for Ins intcrrst 
nnd helpful criticiam 



A STUDY OP THE LARGE DIPPUSEAIARGIN PLAQUE OP 
SEWAGE FILTRATE* 


B'i Occo Gooin\iN and CmjDWidd, DAiiD\':, Ti::x\s 


TOURING tlio isol.ilion of Imclonophnirc ‘^Itnms liom so\^npc! filtiatc (S P) 
nil iiniisu.ilh lai^^o and peculiar area of hsis was soinctiincs encountered 
mIucIi difieicd enough fioni the classic pl.iqiie to wniiant a special study 
These htic aieas had been observed at difieirnt times with D tjphosus, 
B dvsenfeiine, and B toll A stock ciilliiie of B fvphosus (\o S) nas 
selected tis the oiganism with which to piodiin i jiinibed filtiatc for stiidv 
The filtinle was ohiaiiied and innifud fioni these htic <iieas In the usual 
method of plaque jneking One ol the eleai tenids fiom B tvphosus plates, 
wheie chai actei istu .iioas weie well sepaiated, was nibbed with .1 sterile 
platiniiiii wiie iiiid shake 11 out into a voiing bioth eultuie of B tvjihosus 
This was hlteue'd aftei m\ hours to lomove lesislant oigauisms cniiicd in 
fiom the plaque niaigins, and a second supph of \ouug susceptible oigan 
isms was added to a tone entiation of 1 01 4 billion pei ec After filteimg 
a second time, a second plating and picking was made, and the fifth serial 
passage following the second picking was piodiiecd in huge anioiiut and 
stored III 10 c c quantities foi all succeeding c\pei iinciits All evpcunicnts 
wcic peifoinied with this same filtiatc 5 (Fa) on 17 pei rent agai unless 
otlioiwise stated 

The chaiactei istic appearance of these areas and their contrast mth 
tjpical jilaques can be noted in the illustiation On oidinaij beef extract 
agai (17 pel cent) thev aie round, 9 to 12 mm in dinmetci with peilccth 
clear stciilc ceiiteis 5 01 G 111111 111 diameter The oiitci portion consists of 
modified ciiltuic appaienth in the foira of minute nidiMdual sccondarv 
colonics, sliglith moie opaque and diici than the noimal giowth but uniforni 
111 si/e, thus giving bv leflected light a satiny zone The outer limit of the 
area is vague so that the teim “diliuse maigni plaque stiaiu” is used hr the 
authors in lefciiing to filtiates obtained fiom these aieas 

The questions which the following cxpeiiments attempt to answer arc 
whether this lytic aica has the essential chaiactei istics of the bacteiiophage 
as desciibed by clTIcielle, 01 vvhcthci it is some othci f 01 111 of Ijsis, or 
thudly, if Its chaiactciistics pioved to be constant, whether it could be con 
sidcied a sepaiato bacteiiophage thus casting doubt on dTIciclle’s conten 
tion that theie is but one bacteiiophage with plurality of laccs onlj 

TLCUNIC 

Agai slants and Petii dislies are uiisatisfactoi-v loi studies of this lytic 
pimciplc, because the areas aic too laigc to occm well sepaiated 111 laige 

•Bijlor Hospital Laboralorj 

Rccohod for publication Soptcmboi 25 11)27 
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numbers as is necessary m studies of size and for counting Therefore, agar 
was pouicd in porcelain pans 9 bj 5 inches to a depth of 7 mm The pans 
were eoiered with bioun trapping paper and sterilized hj dry heat The 
standard concentration of organisms in the diluted filtrates uas 2o0 000,000 
per cc, and the mixtuies of bacteriophage and suspension «ere distributed 
over the surface of the pan agai bj adding measured amounts uith a steiile 
pipette in the form of a cioss and then spreading the fluid uniformly luth 
L shaped glass rods >>o cspccnl trouble with eoutamimtious was encountered 
Preliminary e\peiimciits indicated that isolated plaques could he obtained 
when pans were spread fiom seiial dilutions of the filtrates using 10 ‘ to 10 ' 



PlJT 1 — A Petri dish culture of B djscntcrioe No 14 shoulni; manj Jarpe d/rfuse plaques 
and a few 1 mm. sharp margin plactjucs 1 central alerlle area B outer sallnj rone of 
changed culture C l mm plaque 

These dilutions were inoculated 'nith oigmisnis to the standard concentra 
tration and 05 cc was tlic amount usually spread ^\Jlen filtrates t\crc pro 
duced against other organisms which arc susceptible to this lytic suhstince, 
they were alwajs aliened to reach a maximum concentration of units bj gi\ 
mg them a supplj of young snsceptiblc organisms at two different times sep 
arated b} filtration This is, of course, a necessary part of the technic with 
all serial dilution ^\o^k to insure constant results 

SERIAL LTSIS 

The original F5 was passed with the stock B fjphosus (No 8) through 
25 passages Lysis was observed in each passage, and pans \\erc spread 
from the filtrate after each fifth serial passage The plaques were always 
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typical and Ihej ncic not changed, appaicnlh, m concentiation, as the same 
dilutions alwajs gaAc isolated plaques Thus, it is appaicnt that the Ivtic 
substance of the huge diffuse plaque fiillills the two fundamental require 
incuts of the baelonophage, le, hsis m serifs and isolated aieas of hsis 
on solid media 

*'1/1 AMI Ar*i‘i \iA\fn 0! 

The appeal ance of the plaques nas piaclicalh the same on all coiicentra 
lions of ag.ii -with all oiganisms against uhich the tiltiate shoued htic 
action, but the si/c caned both ccith the oig.inism used and enth the con 
ccnti.ition of agai (In sfandnid agai (17 jier cent) the smallest plaques 
cccic 0 mm in diametfi nith It paialc pliosus It and ]t eoli 98U and the 
laigcst Mas 32 mm in diametei with secoial oiganisms (See Table I) 
"With the stoeli It tephosus (No 8) the plaques weie almost all the same si/e 
but with ceitain of the othei organisms, wheie the filti.ite was not built up 
against each but onh studied in the lust oi second contact, the plaques 
caned down to hill tin usu il si/e 'Jlnui ch.iiaf teiistic appeaiancc was, 
hoccecci, alwacs nt lined and the cagiie ninigin and satiiic /one enth the 
eleai ccntci cceie conspicuous 

The plaqms ol Fa c\ ere obseiced on agai of concentiation fiom 0 8 per 
cent to 3 5 pei cent, and thee ccfic found to caic consistentlc being larger 
the lightci the agai This is tlie expected result iL these aieas behace ns do 
oidinaiy plaques, foi Iti onfenbieiinei ’ li is shown that the Inttci nicrensc in 
si/o ccitli decrease in concentiation ol agai 


Tciiir I 


Vaiuatios is si/v 01 I'ccQi 1 With Cosri sti ctio' or Aiici \m> Timi of Iscuumios 


OrOVMSMS 

j ouTi-n 

1 MVMITH 
(MM ) 

ISM r 
DicciiTrr 

(MM ) 

I I4X CJNT 
or AO Ml 

isa^r 

•IS HR. 

\sr IS DivcirTET 

1 72 HR I 90 nr 

tcpliosus 8 stock 

18 

9 

08 





3(1 

10 

1 0 

22 aim 

2S mm 

32 mm 


' 10 

(> 

3 2 





12 

l> 

1 7 

15 mm 

24 mm 



10 

' '• 1 

2 0 





8 

1 

2 o 

15 mai 




7 

1 

t ' 

11 mm 

IS mm 


B tjpliosus 10 Bufliii't 

10 

a 

1 7 

15 mm 



B parntjpliosiH B 

0 

1 

1 7 

10 nua 

13 aim 

12 mui 

B dvseulcrj SIiiro 

12 

(. 

1 1 1 

17 mm 

18 mm 


B tc pliosus 17 

12 

G 

1 1 ' 




B coh 21U 

11 

c 

17 

IG mm 

IS mm 


B coh OSU 

9 

4 

17 

12 mm 

35 aim 



At no time weie oidinaij shnipmnigin plaques seen with these purified 
filtiates, although dozens of pans and hundiects ol placpies were obseiced 
dunng these studies The fact that the same tjpe of plaque alwacs oc- 
cuired and alone, indicates that its cliniacteiistics nie inheient in the lytic 
substance and aie not due to a ccitam tjpe of lesistance in the oiganisms 
resulting in unusual secondaiy colonics This conclusion is stiengthened bv 
the fact that typical sliaip inaigin plaques hace been obseiced with all these 
oiganisms ccdien put ui contact with seccage tiltiatc 
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Perhaps the most sinking obser\ation made during these studies uas 
the fact that the plaques ineieased m si/e after twentvfour hours The 
increase was so maiked on 1 0 per cent and 1 2 pei cent agar that it was 
noted without measuiement and liter confirmed bj dailj measurements The 
increase m size was in the outer diametci onlj as the central, perfect!} deal, 
sterile area remained the same The outer nm appealed like a slightly de 
pressed line and would often be much more definite tw enty four hours after 
it could be noted and raeasuied The euUuie uithin this rim became similai 
to the satiny zone but was neier as diy or as conspicuous as the original 
zone immediatelj surrounding the clear center The spread still occurred 
when the concentration of the suspension was increased to 750,000 000 per 
c c but with 1,000 000 000 or more it was eithei absent or onlj slight 

Table I records the increases m diameter from twent} foui to ninet} sis 
hours As will be seen in the table the increases occuried witb various or 
ganisms and on larioiis concentiations of agar, but the increase was greater 
when the oiiginal plaque was laigc The figures are the result of se%eral 
observations with each organism made duiing othei experiments, whene^t^ 
plaques were well separated and the pans remained free from contamina 
tiona The increases were practically constant Especialh striking were 
the measurements of B parat}phosns B and B coli 98U whose plaques were 
always small In fact it was the small plaque of B paiatTphosus B found 
when using a sevrage filtrate (No 5) obtained months after the sewage 
sample which had been used in obtaining the original large diffuse plaque 
filtrate that suggested to the authois that this Ijtic area might be a single 
entity with a constant tipe of action on oi ganisms susceptible to it 

As IS generall} believed m bactenopbagj plaques do not increase in size noi 
is theie an} change in the culture surrounding plaques after the growth is 
full} developed, sa} at twent} four hours and tins clnractenstic spicnd of 
the diffuse plaque forms its chief claim to be considered as a separate bnc 
tenophage species 

To determine whether the increase in size was because the htic sub 
stance spread through the culture oi whether it was already present at some 
distance in the normal appearing culture and produced late changes in it 
filtrates were made fiom strokes through the culture from 2 to 6 mm from 
the vague outer bordei In ev era instance 1} tic action producing similar 
plaques could be demonstrated in the surrounding culture Because of drv 
mg or late contaminations, these same plaques seldom spread to the point 
picked but other plaques frequenth increased in diameter to this extent 
DTSerelle has shown that the bacteriophage penetrates the culture sur 
rounding a plaque over a period of davs or even months but it onh sue 
cecds in spreading a few mm and no macroscopic changes in the adjacent 
culture are described b} him "With the large diffuse plaque the haetenophage 
has been recovered in twentv four hours 15 mm from the outer margin of 
the inner clear center and this is 6 mm be}ond the outer margin of macro 
scopic change in the culture 
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RAX or or ACTlVITi 

Tlie stock F5 ■was tested ■with 27 cultmcs of gtam negatne bacilli and 
was found to lia\e lytic action on onh 7 (See Table II) These cultures 
include a few stock cultures of B d^sentcllnc and B t^pbosus but most were 
isolated in this laboiaton fiom cistoscopic specimens of uiine oi fiom blood 
cultuics in cases of tAphoid fe\ci Bactciiophiige of inaiKcd activiti has 
been found foi all these oigainsms in SI*’, so that the limitfd langc of action 
of Po was not due to icsislancc to bactenophage action on tbc pait of the 
organisms 

The oigaiiisTiis which were hsed (B (oli 21U and ObU, B tsphosus 8, 
10 and 17, B paiali jihosiis B and B d\sentciiac 11) were nin again siitli 
Pj and pans spiead unlil isolated iil.iqiK's wiie obtained to see if onh the 
t3picnl apiiearanccs occuiied or if difieunce in the oig.inisjn produced a 
change in the jilaqiie Onh the difinse in iigni plaque w.is e\er found, and 
it was so eonstaiit in its aiipeaiance that we felt that we must be dealing 
with a l3tic substance of constant and indnidual ehaiactciistics To test 
this idea, some of the susceptible oiganisms wcie used to isolate from fil- 
trates of laiious sewage sainjiles, this same t-^jn* of htic area Samples of 
affluent cif\ sewage bad been collected e^el•^ two oi three months during the 
past sear and poitions of SF2 0 and T) were still hejit in stoiage B cob 
21TJ and OSU and B paiat\phosus B weie used and piiiified tiltiatcs pro 
duced bv the usual piocess of plaque picking Most filtrates were punfiod 
b^ 3 01 4 pickings because shaip-inaigni pbiqiies weie also pi (sent on the 
original spieadings but B ii<iint\ phosus B fe F 'i showed onh difi use-margin 
plaques from the stait and was puked onh twice 

Six new puiified filtiates weie thus pioduccd and these avcio nin against 
the 27 oiganisms, and the lesiilts me lecoidcd in Table IT In addition to 
these and the ongnial B t^pllosus FI theie was in the senioi author’s notes 
a recoid of a ditlusc-maigin plaque filtiate isolated si\ months ago with B 
djsentciiac 14 This iccoid though not complete agiecd with the othcis and 
is included For contiast the (indnigs of a filtiate puiificd fiom a 3 inni 
sharp mai gin plaque with stock B tephosus (No 8) me included at the end 
of the table 

The technic of this expeiiment is ns follows A broth cultuie was made 
from a fiesb agai slant of each oiganism and incubated eighteen liouis Two 
filtrates were tested at a time using ,1 to 30 diops of each in two broth tubes, 
respectiveh, with a contiol tube 'Thus the lacks were set up in sets of 5 
bioth tubes The filtiates were pipetted in first and then 3 drops of the 
bioth cultuie added Two stciile pipettes weie nccessan foi each organ 
i<5m — one foi the fast filtiate tubes, the other seiMiig to inoculate the control 
tube and the second filtiate tubes Obsei cations cvcie made after three, 
seven, and tccentc-ioui liouis incubation Agm slants cccie spread from 
all 30 drop tubes between the sixth and secenth liouis 

There ccas not one discrepance in the entire expeiiiucnt Eceic filtiate 
lysed the same few organisms and was completeh negatne with the rest 
The agreement was pci feet cctu in degiee For instance B t3phosus No 8 
evas lysed bt eceic filtiate to a maximum degree at three and seven hours 
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and sho^^ed inodeiatc l-vsis at tnen(\-fom houis Twenty one Ij, howe\er, 
tliongh peifectlj cleai tlnongh sc^cn hours ‘showed no h‘5is at twenty-four 
hours None of the olliei oiganisms sliowcd inoie timn weak hsis after the 
scven-lioui lending Appnientlj e.iih secoiidnn cultuies aie the rule with 
this hactciiopliage, and dcsjnte the laige swe of the plaques and the con 
stancj with A\hich steiile agai slants are obtained it is oliMoiish inferior to 
sharp margin plaque sti.iins wheie peiinanent inaiked hsis can usualh he 
obtained wilb this same gioup of oig.iiiisms INeii after the 25 passages with 
B taphosus no impio\ement in the degiec of cleai mg at twenU-foiir hours 
occuiied so that its •Miulfncc is not built up lapidh as aic most bnctcrio 
phage stiains obtained fiom b F This jilaqiie is an exception to the rule 
that laigc plaques mean a Mriilont bacteiiophnge, Joi although the plaque is 
large with a ^anet^ of oiganisms, with none of them is a realh satisfactory 
peimaneiit hsis obtained The same type of agai slants oectuied, usually 
tlicN yyeie piacticalh steiilc y\ilh onh siatteicd colonics yaiyiiig in si/e 
Bagged fiingcs do not oiciii on slants y\ith tins bactei loplinge as the plaques 
aic so laige that yyliiii fused the small aiea of a slant is steiili/ed, and only 
the feyy lesistaiit oi g.inisiiis lorm scntteicd eolonies oyer its suifacc 

Wc haye at piesent no explanation to ofici foi the pcculiai itics of the 
Ijtic substance desiiibed, but iin estigation of it lias by no means been ex 
hausted It y\as at fust supposed that it might be a huger particle or be 
earned bj laigcr pai tides than oidinaiy bacteriopbage units, but it passed 
icadih tluough collodion sacs of the lollowing composition 

Pailodion — 2 pci cent in equal paits of cthei and *)'> per cent alcohol 
Pailodion — 3 5 pi i cent in 2 paits of ethei and 1 part ‘)5 per cent 
alcohol 

Still less permeable ineiiibiancs should be tiled to see yyhether or not 
a membiaiie could be found which yyould let ordinary ])hiquc producing 
stiaius tluough but ictain this substance This possibilitj y\as suggested by 
the yvoik of Bionfenbiennei y\ho has succeeded in fiactionatiiig diiTeient 
si7ed plaque laces of bactei lojiliagc by ultiariltrntion 

DISCUSSION 

As has alieadj been stated the Ijtic substance yust described has two 
of the fundamental chaiacteiistics of the Ij tic piinciplc desciibed bj d’llcielle 
It pioduces lysis in senes and in isolated aicas, plaques Thus the substance 
must be admitted as belonging to the class of phenomena called bacteiiopbagc 
It difleis in that it is much laigei than any plaque noted by d’Heielle oi 
hitheito desenbed and it has a chaiactenstic outei /one of changed culture 
yvhicli spieads to enlaigc the outei diamctci oyei a penod of days The 
other distinctly c featuie of the substance bi ought out in tins paper is that 
it IS apparentlj an entity yyhosc cliaiactcnstie size, appeal ance, and lange of 
actmt}^ aic alwajs the same, no mattci fiom what seyyage sample it is fished 
nor yvith yyhat susceptible oiganism it is isolated 

Whethei it is only one of the laccs of the bactenophage oi a sepaiatc 
bacteiiopbagc species, peihaps cannot be nnswmied by these studies, but the 
variation fiom tjpe of this substance is difleient fiom the yaiiations clamiec 
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by others as bases for forming separate bacteriophage species In his latest 
book d’Herelle* summarizes these claims These, briefly, include difference 
of various bacteriophage strains m antigenic piopertus diffeience in resist 
ance to Aarious harmful reagents , the well known fact that acquired resist 
ance to one bacteriophage may be accompanied by sensiticeness to a strain 
premouslj ineffective on the culture, and, finallj difference in form of Ijtic 
colony The latter contention up to the present has meant only difference in 
size of plaques in uhich few would dispute d’Herclle that it could scarcelj 
be the basis for sepaiate bacteriophage species depending as it does on so 
many lariables such as iirulence, nature of groiith of oiganisin concentration 
of agai 

D’Herelle does not accept any of these claims as sufficient for establishing 
the pluralitj of the bacteriophage and answers well the arguments adiaiieed 
by their proponents None of these claims invohe lariations in fundamental 
characteristics of the bacteriophage which could not be accounted for bj 
adaptation unless possibly, it is the a ariation in antigenic properties As the 
suitable separation of the bacteriophage fiotn bacterial proteins ties onij been 
accomplished recentlj, it is probable that these variations were due to tiaees 
of bacterial proteins of distinct antigenic qualitj in the filtrates At least 
such work will haao to be confirmed with bacteriophage solutions purified 
according to lecent careful methods' 

The substance here described does differ, however, m one of the accepted 
essentials of bacteriophage phenomena — the permanency of the plaque m size 
DlHerelle and others lay much stress on this permanency and also consider 
the sharp outer margin as a constant feature When we consider the strilcing 
peculiarities in appearance of the diffuse margin plaque and couple this arith 
the proved singleness of the substance we believe that it bas a greater claim 
as a separate bacteiiopbage species than any previouslj adtaneed claim 

SUMHABT 

A plaque has been described which aicrages 12 mm in diameter and 
uhicb bas an outer zone of changed culture that increases gradually m size 
to enlarge the diametei of the plaque as much as 100 per cent 

The plaque has been isolated from several samples of sen ige collected 
during a nine month period and all these plaques have identical character 
istics and their filtrates have the same range of aotmtj m a group of twenfi 
seven bacilli 

The peculiarities and singleness of the substance are belies ed to be snfii 
eient basis for considering it as a separate bacteriophage species 

tiOTE Hadlo} has aesenbea similar Ijhc areas in a ciillare of paratiphoid bacilli 
(Proe Soc Eap Biol and Med , Pobranr) 1928 xir 3,i3) and finds that ordinary plaques 
do occur in puro line cultures of the large plaques Ho considers the two tvpcs to be dif 
ferent components of the bacteriophage 
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Table I 


DATE 

P R 

(seconds) 

HEART KATE 

REiTARKS 

January, 1926 

0 34 


Taken in another laboratory 

April 14, 1926 

0 28 

80 89 

April 14, 1926 

0 18 

119 121 

30 minutes after 1/30 gr atropme 

April 20, 1926 

0 26 

62 

April 20, 1926 

0 26 0 32 

58 62 

Pressure on left tagus 

April 20, 1926 

0 26 0 32 

58 65 

Pressure on right vagus 

June 15, 1926 

0 24 0 28 

58 63 

June 29, 1926 

0 24 0 28 

58 61 


August 8, 1926 

0 21 0 22 

71 78 

Taken in Clevelancl, Ohio, by Dr 
E W Scott 

September 9, 1926 

0 22 0 24 

72 74 


Tune 15, 1927 

0 24 

70 


September 27, 1927 

0 24 

73 83 


September 27, 1927 

0 20 

104 109 

A.fter one minute of strenuous 
exercise 

September 27, 1927 

0 21 0 24 

83 86 

One minute later 






Fig: 2 — Four records of Lead II dates on prints A Normal conditions 
sec Heart rate = 62 A, During pressure on left xagus P-R = 0 26-0 32 sec 
C, During pressure on rl"ht ■vagus P-R = 0 26-0 32 sec Heart rate = 5S-66 D Nor 
conditions P-R =0 21-0 22 sec. Heart rate =71-78 (Courtesy of Dr R. W Scott) 

to the bundle of His, as a result of diiect interference with the intrinsic cardiac 
circulation bv the pressure of the effusion on the coronary arteiies and veins 
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Gager refers to a few other reports concerDing changes m the blood supply 
causing partial heart block, and believes such changes may explain some 
cases of transient or even more definite heart block in which at autopsy the 
bundle of His may be found to be essentially normal 



Fig 3— Three records of Lead 11 all taken SepL 2 1927 A f-S 

= 0 24 sec. Heart rate = 73 38 B Immedlatelj after exercise P B = Jf the 

= 104 109 (Rise In the base line of the atrlng shadow Is due to shifting 

heart during the postexerdse dj'-pnea ) C o id C Dlrcctlv continuous ° b 

after B The P R shows a gradual lengthening from 0 ^1 to t> 2* sec Heart rata — 8 se 


Maron and Winterberg® describe a case of rheumatit heait disease mth 
mitral stenosis m which partial heart block vith marked virntion in the 
duration of the P B interval was recorded Thev found tlie follou mg 
variation 


' R = 0 46 second 

nulso rato 7o 

Dec s 1020 

= 0 40 ‘ 

62 

10 

= 0 23 * 

* on 

12 

= 0 21 

€b 

20 ' 

' = 044 

"1 

30 


Immediateh after exercise this P K shortened to 0 18 0 19 second but in 
creased after the nest few beats to 050 second and tlien varied between 027 
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Table I 


DATE 

P R 

(seconds) 

HEART RATE 

REMARKS 

January, 1926 

0 34 


Taken in another laboratory 

April 11, 1926 

0 28 

80 89 

Apnl 14, 1926 

0 18 

119 121 

30 minutes after 1/30 gr atropme 

April 20, 1926 

0 26 

62 

Apnl 20, 1926 

0 26 0 32 

58 62 

Piessuie on left ragua 

April 20, 1926 

0 26 0 32 

5S65 

Pressure on right vagus 

June 15, 1926 

0 24 0 28 

58 63 

June 29, 1926 

0 24 0 28 

58 61 


August 8, 1926 

0 21 0 22 

71 78 

Taken in Cleveland, Ohio, b) Dr 
E W Scott 

September 9, 1926 

0 22 0 24 

72 74 


June 15, 1927 

0 24 

70 


September 27, 1927 

0 24 

73 83 


September 27, 1927 

0 20 

104 109 

Aftei one minute of strenuous 
exercise 

September 27, 1927 

0 21 0 24 

83 86 

One minute later 






Fig 2 — Four recorcl^ of Lead II 
sec Heart rate =: G2 


oras OI i-eau ii dates on prints A, I' ormal conditions P R — 

A During pressure on left \agus P-R = 0 2C-0 32 |cc Rate ~ 6S b-^ 
C, During pressure on rl-ht \ainis P-R = 0 2G-0 32 sec 

P-R =0 21-0 22 sec. Heart rate =71-78 (Courtesj of Dr R w scoit.; 


conditions 


to the bundle of His, as a result of direct interference u ith the intrinsic cardiac 
circulation hy the pressure of the effusion on the coronarv arteries and veins 
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Gager refers to a few other reports conceramg changes m the blood supply 
causing partial heart block, and belieies such changes niaj explain some 
cases of transient or even more definite heart block in which at autopsj the 
bundle of His raaj be found to be essentially normal 



Fie- 3— Three records of Lead U all taken Sept 27 1927 A Normal condlUons PR 
= 0’<sec. Heart rate = 73 33 B Immedlatelj after exercise PR= 0 0 sec Heart rate 
= 104 109 (Rise In the base line of the strlne- shadow Js due to shifting of the position of the 
heart durlntr the postexereJse dj«ipnea-) C and C Direct!) continuous i xjorrt taken one mmui 
after B PR shows o gradual lenfflheninjr from 0 1 to 0 24 sec Heart rate _ 83 86 


Maron and ^Y^nte^berg® describe a case of ihcuiuatic heart disease uith 
mitral stenosis in iihich partial heart bloci mfh marked filiation in the 
duration of the PR interval was recorded Thev found the folloning 
variation 

^ 0 4C sceoTtd poise rote 75 Dec 8 10‘’0 
‘ =: 0 40 f'2 JO 

= 0 25 ‘ <59 12 

= 0 21 ‘ 6 ( 20 

4> -0 4-4 "1 3 ^^ 

Immcdiatelj after exercise this P R sliortoned to 0 lb 0 ID second, but in 
creased after the next few beats to 050 second, and tlien \aricd between 0 27 
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and 0 28 second This lapid letuin to a prolonged P-R is similar to the case 
I am reporting 

A ease someivhat moie similai to my case is that of a medical student* 
devoted to out-of-dooi spoits, especially skiing He had never noted any signs 
of heait distuibance duiiiig stnct phjsical training and nothing abnormal 
was found on clinical oi x-ray examination, 3et electiocardiograms disclosed 
a P-R inteival of almost twice the noimal duration Under the effect of exer- 
cise and atropine, the heait-bloek disappeaied entirely^ 

In the case I am lepoiting, it is not clear why such vaiiation in the P-R 
inteival occurs Its reduction to 018 second, which is within the limits of 
the noinial duiation, does not, as is wmll established, piove that the delay is 
iiecessaiilv solely dependent upon the influence of the vagus, the latter does 
not usuallj pioduce a pi elongation to the degiee or as peisistent as that found 
in mj*^ patient The bundle of His may not be normal^ and yet uudei oidi- 
naiy conditions may still conduct within the normal time limits In such a 
case, howevei the P-R inteival may be lengthened to an abnormal period by 
the influence of the vagus upon a bundle of His which is already imperfect 
in function It is conceivable that in this case the conducting bundle is 
congenitally imperfect or may have received some in 3 ury fiom an unrecog- 
nized infection, the vaiiations ui the duiation of the P-R interval may then 
be due to variations in the vagus influence 

The obsel^atlon of this patient selves to modify somewhat the rather 
serious interpretation usually applied to the finding of partial heait-bloek 

SUMMARY 

A case of partial heait-bloek with considerable variation m the length of 
the P-R inteival, and occasional reduction to a normal duration spontane 
ouslj'-, after atropine, and iinmediatelj'^ after exercise, is lepoited The his 
tory and phj^sical examination give no evidence of abnormality, the patient 
apparently' is in good health 
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jrOKPHINB TOLERANCE* 

I The Acqhire3£ent Existence and Loss op Tolerance in Dogs 


Br Ardret W Douns vnd Nathan B Eddy Edmonton Alberts Canada 


I N prepaiation for experiments leported elstMlieie* upon the suscepti 
bility of morphine tolerant animals to Tllied drugs ind to cocaine, ire 
habituated six dogs to large doses of morphine In eacli case the initiil dose 
was 50 mg of the sulphate per kilogram of body weight This was increased 
as the condition of the animal warranted until a dose of 150 rag per 1 ilogram 
was reached The salt was dissohed in 0 9 per cent sodium chloride solution 
50 mg per 1 c c , and administered subcutaneously The injections were made 
daily except Sunday The usual increase in the dose was 10 mg per kilogram 
and two weeks were required to work up to the maximal dose which was con 
tinned for three weeks One of the doga- enrlj showed marked resistance to 
the drug and in her case the maximum dose was increased to 200 mg per kilo 
One dog died on the twenty first da\ of the experiment and another on the 
twentv fifth daj The dog that died first bad receired the maximal dose four 
times and the other nine times The cause of death could not be determined 
in cither case 


TUILS 1 
IsiTiAi/ Dose 


DOQNO 

BEK.VVIOP 
BEFORE ATTEB 

POPIL 

SiaroRB ATTEP 
inr 'ijr 

PULSfi 

BEFORE AFTET 

PESPIEATION 
8EF0PE AFTER 

TEifPElUTtrPE 
BEFORE ArrER 
C C 


15 

Acti\c As ecp 

S 

o 

110 

108 

loO 

40 

38 8 

3S5 

Defecated 

20 

Active Drowst 

6 

0 

120 

•^0 

42 

96 

39' 

39 2 

Vomited 

42 

Qaiet Asleep 

6 

5 

9» 

64 

2" 

46 

30 6 

39 5 


45 

Restless Qmet 

7 

8 

13S 

06 

41 

ISO 

39 

39 0 

1 omited 

93 

Pestless Asleep 

7 

r 

150 

41 

m 

64 

40 0 

40 0 


99 

Active Drowsy 

0 


1*0 

Of 

10 

160 

39 0 

39 2 

\ omitcd 

Arerace 


7 1 

61 

126 

77 


OS 

39 4 

39^ 



We adopted the degree of narcotic effect as the index of the action of 
the drug In addition the width of the pupil pulse rate, respiratory rate, and 
temperatime were recorded before tbc administration of the morphine and 
thirty minutes after These obseriations on each dog before and after the 
injection of the initial dose are set forth m Table I, before and after the first 
maximal dose in Table U, and before and after the last dose in Table III 
Comparison of these tables shows adaptation of the mcehanisms controlling 
vital activities to the action of the drug The effeetb of a dose of morphine 
after the doga had become accustomed to a fairlj large dose were similar in 
kind to those produced bj the initial dose, though usually less in degree 

From the Department of Pb>aIolo*^ ftniJ Pharmacology Lnher^Jt) of Mbcrtn 
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The initial dose produced depression of ps) chical activity If roused and 
made to move about, each dog showed marked weakness and incoordination 
in the hmd limbs This was not noticed in any animal after the third in^ec 
tion As the treatment continued all the dogs became quieter but not par 
ticularly more drowsv after the injection than before Dogs 15 and 45 
showed a decided change in character nhieh was especiallv marked in Dog 45 
Her manner became sbnking and furtive m contrast to the free aud rather 
disdainful fashion m which she had trotted about the room at first Dogs 15 
42 and 45 quite CMdentlj had hallttcinations We were never able to detect 
any desire for the injection on the part of anj of the dogs Nevertheless the 
effect of abstinence from the drug for e\en one da> was pronounced On 
Mondaj mornmg the dogs ncre always much more active than usual 

Sollmann states that in the dog the effect of morphine on the pupil is 
variable but generally dilator After the fiist dose of morphine we found the 
pupil to be constricted in four of the six dogs unchanged m one and slightly 
dilated in one The av erage reduction in the size of the pupil was 14 per cent 
The last dose of morphine also constneted the pupil slightly m four of the 
SIS dogs left it unchanged in one and dilated it in one The average reduc 
tion in the diameter now was onlj 4 per cent 

The first dose of moi’phme decreased the pulse rate maikedly 38 88 per 
cent Hater the heart late averaged less before the giving of the morphme 
than at the beginning of the experiment At the time of administration of 
the first maximal dose the decrease was 26 per cent This might have been 
due to persistent effect of the morphine or it might have been the result sim 
ply of the quieter behavior of the animals at this time However thirtv 
minutes after the injection of the maximal dose of morphine the pulse rate 
increased m all but one animal The average result was an increase of 15 per 
cent 

Van Egmond^ claims that m the habituation of dogs to very large doses 
of morphine the vagus center retains its lesponsn encss to morphine almost 
unchanged 

Recently JleRea and I^Ieek^ have repoited experiments tending to show 
that the slowing of the heart bj morphme is not more than partlj due to 
direct stimulation of the vagus centei but tliat it is rather principallj second 
ary to the depressant effect of morphine on the brain If we accept their 
view It maj be that the vagus center does fail to become completely tolerant 
to morphme and that absence of the slow mg effect upon the pulse m the 
habituated animal is due to absence of tlic depressant effect on the brain 

Heinckamp'^ has observed that adrenalin produces a greater degree of 
slow mg of the heart after the previous injection of a small dose of raorplime 
He attributes this to synergism between morphine and adrenalin on the vagus 
center Persistence of this svnergistic action m an animal habituated to mor 
plane should indicate lack of tolerance on the part of the va„us center Ac 
eoidinglj we administered adrenalin to three tolerant do^s and to three 
control dogs Each received an intramuscular injection of 01 cc per kilo 
grain of bodv vreight of adrenalin ehlor/de solution 1 1000 The pulse rate 
was noted before the injection and for the ten minutes immediately follow 
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mg The habituated dogs then received their usual dose of morphine and a 
second dose of adrenalin tliiity minutes later The pulse rate was counted as 
before The dose of morphine sulphate given the control animals was 10 mg 
per kilogram This was followed bi the same dose of adrenalin as given 
prenouslj The counting of the pulse rate was carried out as described The 
average pulse rates per minute arc given in Table IV Fiom these results it 
■n ould seem that the vagus oentei is still responsn e iii the habituated dogs to 
the stimulating action ot adiemlm and of the inci eased blood pressure due to 
adrenalin and also that after moiplune the vagus center in both normal and 
habituated dogs is moie sensitive than before 

On the following dav the dogs wore much more depressed than usual and 
tuo, hlos 20 and 93 died The death ot these dogs nas mentioned earlj in 
this repoit and the statement made that the cause of death could not be de 
termiiicd Tno possibilities picsent theinsehcs Tlit adrenalin may have 
broken their tolerance to morphine so that the dose of 150 mg of morphine 
sulphate per kilogram of bodi u eight was more than they could stand or the 
adienalin maj have sensitieed the nerve centers so that loO mg became equiv 
alent to some much larger dose Dog 15 was aroused luth difficulty the nest 
morning and no morphine was given On the folloving day 50 mg caused 
verj great depression, but during the ncit four dojs it was possible to return 
graduallj to tbe usual dose of 150 mg pei 1 ilogram 

Two nocks after morphine had been discontinued the thiee survivors 
among the habituated dogs Nos 15 42 and 99 and two of the control dogs, 
Nos 1 and 2, vi ere given adrenalin chloride solution of the same strength and 
m the same dose as before The dose was repeated after foitj five minutes, 
but the moiplune was omitted No depression was obseived m anj ammal 
Still latei, five weeks after the withdrawal of morplune the same dogs were 
given a single similar dose of adrenalin chloride solution followed immediately 
bj moiplune The dose of moiplune sulphate foi flic contiol dogs was 10 mg 
per kilogram of body weight and for the otheis 50 mg per kilogram The 
results w ere compared w itli those of a single similar dose of morplune in the 
control dogs and of the initial dose m the otlieis ATe were unable to detect 
anj greatei depression than with morphine alone 

There was one efiect of tbe intramuscular injiction of adieiialm which 
should he noted In every ease there was a local leaotioa — the lig became 
swollen and painful and in most instances a discharge of necrotic tissue be 
gan on the seventh oi eighth dav Probably the necrosis was due to constne 
tioii of the aiterioles at the site of injection Bibcrfeld'’ reports the subcuta 
neous injection of protein (milk) as effecting a temporarj brea) in the 
tolerance of dogs to successive doses of morphine llus leads us to wonder 
whether the great depression piodiiced by morphine and adrenalin in the 
habituated dogs might have been due to a break in tolerance caused by neoro 
sis and the entrance of protein degradation products into the circulation 

hlorplune always reduced the body temperature The reduction was 
about the same whether we consider the ellcct of the first or of the last dose 
Vomiting occurred in three of oiir dogs after the first dose of morphine 
only Later, about the time the masimai dose was reached or shortly 
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all the dogs became salivated This condition peisisted until aftei the witli 
draival of the moiphine This might indicate tolerance of the vomiting centei 
to the depressant elfect of morphine Apomorphme was employed to test the 
possible existence of such tolerance 

Three normal dogs were selected and given apomorphme subcutaneously 
The apomorphme was dissolved m normal saline to make a 0 1 pei cent sola 
tion Two of the dogs received 0 2 mg apomoiphme per kilogiam of bodv 
weight and one leceived 0 4 mg per kilogram All vomited The average 
time imtil the first vomiting was six minutes, fifty-seven seconds, and the 
aveiage number of times a dog vomited was twentj’^-five Five days later the 
same dogs were given moiphme sulphate, 10 mg pei kilogiam, and forty-five 
minutes afterwaid 0 2 mg apomoiphme per kilogiam None vomited after 
the apomorphme 

The dogs that had been habituated to moiphme weie given their mor 
phme and thirty minutes later 0 2 mg of apomorphme per kilogram of bod}’ 
weight All vomited The first vomiting oecuried at an aveiage mteival of 
eight minutes, thiity-one seconds, aftei the apomoiphme and the average 
numbei of times each vomited was five A compaiison of these results m 
normal dogs without and with moiphme and m dogs that had been leeeiving 
morphine legularly justifies the conclusion that the dogs of the latter gioup 
were tolerant to morphine m the amounts admmisteied 

All of the dogs lost weight lapidly during the fiist week This was prin 
cipally because they weie so depiessed that they ate little However, from 
the second week on then weight lemained stationary oi showed a slight gam 


Table V 

Condition of Sdrvivino Doas Ti\o Weeks Aitek Last Dose or Morphine 


DOG NO 

BEHAVIOR 

PUPIL 

MM 

PULSE 

RESPIRATION 

temperature 

° c _ 

15 

Aetii e 

5 

148 

24 

38 9 

42 

Active 

4 

13C 

28 

39 0 

99 

Active 

5 

152 

30 

391 

Avenge 


47 

145 

27 

39 0 


"When the moiphme was withdrawn, no attempt was made to i educe 
gradually but there was simply a sudden stoppage of the daily dose Previ 
ous to this Dog 45 had been killed by cocaine The thiee survivors showed 
no ill effects of this drastic proeeduie but mstead manifested an increasing 
liveliness, so that at the end of two iveeks they were all restored to then 
oiigmal condition m this lespect (Table V) Salivation persisted five days 
after cessation of the morphine m one and eleven days m each of the others 

SUMMARY 

Dogs habituated to the daily subcutaneous injection of morphine sul 
phate, 150 mg per kilogram, showed a high degree of tolerance to the de 
pressant action of the drug on the cerebrum and on the vomiting 
Tolerance to the action of morphine on the heart late and on the size of ^ 
pupil was also shown Body temperature was always lowered by moiphme 
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Wc aro uidebted to Mr J P Quigley for assistance in making the observations recorded 
in this report 
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MORPHINE TOLERANCE* 

II The Susceptibility of Morphine Tolerant Doos to Codeine Heroine 

AND SCOPOL.VMINT: 

By Ardrei "W Downs and Nath in B Eddy, Edmonton Alberts, Canada 


D ogs ivlHeh Imd been icndered tolerant to morphine as described previ 
ouslj^ were subjected to the action of codeine heroine and scopolamine 
lu the hope that it might be possible to arrne at some conclusion in regard 
to the existence of cioss tolerance 

Codetne — Tuo normal dogi nert fiist given codeine and subseqiientlv 
three morphine habituated dogs nere gn on codeme The dose for one of the 
control animals nas 20 me, of codeine phosphate pci hilogram of body eight 
and for the other 40 mg Two of the tolerant dogs Ind been recenmg 150 
mg of morphine sulphate per 1 ilogram of body n eight daily To one of them 
40 mg of codeine phosphate per Kilogram nas gnen ^nd to the other 80 mg 
The third morphine habituated dog nas accustomed to 200 mg of morphine 
sulphate per Kilo and she was given 100 mg of codeine phosphate per kilo 
gram The drug was made up in 5 per cent solution and given subcutnneouslj 
The effect in the control dog of 20 mg of codeine phosphate per 1 ilo 
gram was drousmess and very rapid and ii regular respiration The pupil 
was constricted Pulse late and temperature were shghtlj increased One 
hour and fortj minutes after the injection the dog was about as usual Forty 
milligrams of codeine phosphate per Kilognm caused marked disturbance of 
equilibrium incicased spiml reflexes, and verv rapid respiration The pupil 
Mas dilated, and the pulse rate nas increased One hour and forty minutes 
after the injeetion the dog nas sleeping lightly and five hours after injection 
Mas still slightly depressed 

In the dog habituated to morphine 40 mg of codeine phospintc per 1 ilo 
gram of m eight caused an incrcast in spinal reflexes and rapid, irregular 
respiration Pupil and pulse rate Mere unchanged Temperature was slightU 
increased Gait Mas normal At the expiration of one hour and forty min 
utes the dog Mas practicalh norronl The larger doses of codeine in the mor 
phine habituated dogs caused unstable equilibrium an increase in spinal 

From the Htpartment of Phj'Blology and rharmacolojo Unhemltj of Mbrrta. 
nccehetl for publication November 1 13 
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reflex activity, very lapid respiration, dilatation of the pnpil, an increase in 
pulse late and a use of temperature The dog which received 100 mg of 
codeine phosphate pei kilogiam had a convulsion foity minutes after the drug 
was administered One houi and forty minutes after injection both were 
practically as usual 

These results show a decided increase in toleiance to codeme as the result 
of habituation to moiphme A comparison of the effect of the 40 mg dose in 
the two cases bungs out clearly the difference as regards narcotic action In 
the control dog this dose caused very definite disturbance of equilibiium and 
sleep In the moiphme tolerant dog theie was no effect on equilibrium and 
no drowsiness The piotocols of these tivo experiments follow 


Normal Dog 
Dog 1 — male, 22 25 kg 

May 12, 1926 

10 35 A M Lively 

Pupil 9 mm 
Pulse 100 
Eespiration 23 
Temperature 39 6° 

10 40 A M Codeme phosphate 
(5% solution) 

40 mg per kilo 

10 49 A M Unsteady on legs 

10 55 A M Ljang down 

11 02 AM Panting 

11 07 AM Disinclined to walk Marked 
disturbance of equilibrium 
Salivated 

11 13 A M Spinal refleves verv active 
Pupil 11 mm 
Pulse 126 
Eespiration. 60 
Temperature 39 5° 

11 23 AM Eespiration 208 

12 20 P M Gait improved 

Sleeping lightly 

3 15 p M Only slightly depressed 


Morphine Dog 
Dog 99 — female, 14 3 kg 
May 13, 1926 
10 02 A M Very active 
Pupil 11 mm 
Pulse 122 
Eespiration 15 
Temperature 39 1° 

10 06 A M Codeine phosphate 
(5% solution) 

40 mg per kilo 

10 39 A M Marked increase m spinal cscita 
bility on stimulation 
Pupil 10 mm 
Pulse 122 

Eespiration 34, irregular 
Temperature 39 5° 

10 40 A.M Vomited 

Gait practically normal 

11 55 A M Practically normal 
3 00 P M Same 


None of the moiTihine tolerant dogs was caused to sleep oi even rendered 
drowsy by codeme To produce the other effects m like degiee in the mor 
phme tolerant dogs as in the noutolerant, the dose had to be doubled 

Heroine — Two normal dogs were given heioine on two successive days 
A 01 per cent solution of the hydrochloride in normal salme was prepared 
and given hjqiodeimically On the first day each dog received 0 3 mg per 
kilogram of body weight and on the second day 0 6 mg The only noticeable 
effect of the smallei dose was on lespiiation, nhich became lapid and uregu 
lai The larger dose caused very rapid and irregular respiration and sleep 
Om three morphine tolerant dogs were given doses of heroine ten times 
as large as those given to the nontolerant dogs without any effect upon res 
p^i'ation One dog slept lightly aftei 3 mg of heroine hydrochloride per kilo 
gran^l t)nt did not go to sleep after 6 mg The others showed no depiession 
with ^'ther dose 
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All of the dogs both tolerant and nontolerant to morphine, faded to 
show any effect upon gait or spinal reflexes with the doses used Pulse rate 
and temperature were either not affected or were slightlj decreased The 
pupil was unaffected A typical protocol fi om each gi oup is submitted 


Aomial J)og 
Dog 2 — female 17 5 leg 
Mar 11, 10'>6 
10 08 AJS Pupil 12 mm 
Pulse 132 
ncspjrntiott 70 
Temperature 40 3 
JO 10 -4 JJ Uerojflo 

(0 1% solution) 

0 C rag per kilo 
10 20 A 51 Drons} 

20 45 A-ir Sleeping 

Gait unaffecteci 
Pupil 11 mm 
Pulse 104 

Eespiration 130 and irregular 
Temperature 39 5 
12 20 P ii Almost normal 
1 30 P IT Depression very slight 
5 00 p JX Normal 


Mcrphme Dog 
Dog 42— male, 18 25 kg 
Mft\ 11 1926 
10 SO A 21 Pupil 5 mm 
Pulse 105 
Respiration 17 
Temperature 39 2 
10 23 A Af Hermne h}0roch)or 
(0 1% solution) 

6 mg per kilo 

10 t»3 A 51 Very little, if anv depression 
Pupil 6 mm 
Pulse 80 
Respiration 10 
Temperature 3S C 
1 30 P 51 Running about 
1^0 depression 
5 00 P 51 Same 


Scopolamine — Scopolamine hydrobromjde in 1 per cent solution was ad 
ministered to three normal dogs The dose vas 0 67 mg pei ) ilogram of body 
Tiv eight The only effect apparent was modcr'ite depression When the same 
dogs receued the same dose of scopolamine foUoned thirt) minutes later by 
morphine sulphate, 10 mg per kilogram they uent to sleep t\4enty minutes 
after the morphine ned could be roused only pirtiallj fne hours later The 
nest day they still showed some depression Ten milligrams per 1 ilogram of 
morphine sulphate alone caused two of these dogs to \orait and all to sleep 
lightly They went to sleep in twenty minutes and were diows\ h^c hours later 
When the morpliine tolerant dogs were guen the same dose of scopolam 
me hydrobromide 0G7 mg per kilogram, they first became restless Then 
they manifested unsteadiness in gait walked with legs stiff and failed to 
avoid objects One became quite crazy, howling and barking and bumping 
into tables and the vail Tliirty minutes after the scopolamine each reccncd his 
usual dose of morphine In all depression vas much more marl cd tlmn usual 
though they could be roused Two \oinitcd All were as usual the next day 
The two protocols giien below ace mdientne of the results obtained uith 
scopolamine and morphine 


iVormat Dog 
Dog 1 — male 22 kg 

ifay S 1920 
0 42 A.M Lively 

Pupil 11 mra 
Pulse 128 
Respiration 27 
Temporaturo 39 8 


ilorpTiine Dog 
Dog 99 — female 13 u kg 
May 8 1920 

9 23 \ 51 Quiet Trembling 
Slightly irritable 
Pupii 10 mm 
Pulse 136 
Respiration 12 
Temperature 39 0 



748 


THE JOURNAIi OF LABORATORY AND CLINICAL MEDICINE 


9 45 A II 


10 12 A.M 


10 15 AM 


10 22 AM 

10 23 A.M 
10 27 A M 
10 32 A M 
10 39 AM 


12 00 Al 

3 00 PJJ 
May 9 

11 00 AM 


Suopolamine hj drobromide 
(1% solution) 

0 67 mg per kilo 
Depression slight 
A little restless 
Pupil 12 mm 
Pulse 196 

Kespiration 130, punting 
Temperature 39 8° 
Morphine sulphate 
(2% solution) 

10 mg per kilo 
TJnateady on feet 
Pantmg 
Ljing quieth 
Hard to rouse 
Sleeping 
Sleeping 
Pupil 12 mm 
Pulse 184 
Eespiration ISO 
Temperature 38 8° 

Bouses slightly on strong 
stimulation 

Can be partiallj roused 
Still some depression 


9 32 AM 


9 43 A M 
9 45 A M 


9 50 AJii 
10 00 AM 


10 03 A M 


10 10 AM 
10 27 A M 


10 48 A M 
12 00 M 

3 00 P M 

May 9 

11 00 A M 


Scopolamine hj drobromide 
(1% solution) 

0 67 mg per kilo 
Eestless 

Unsteady on feet 
Stiff legged gait 

Does not seem to know where she 
IS going 

Considerable depression 
Pupil 12 mm 
Pulse 172 
Eespiration 30 
Temperature 39 2° 

Morphine sulphate 
(5% solution) 

150 mg per kilo 

Very marked depression 

Depression much more marked 

than usual 

Twitching 

Pupil 13 mm 

Pulse 200 

Eespiration 110 

Temperature 38 8° 

Vomited 

Bouses slightly on strong stimula 
tion 

Moderate depression 
Easily roused 

As usual 


Cusliny^ states tliat dogs winch have been lendered toleiant to morphine 
are equally refractoiy to its allies, codeine and heroine Blair® espi esses the 
belief that moiphine and heroine addicts show increased toleiance to scopo- 
lamine Myeis^ habituated dogs to morphine, 10-30 mg pei kilogram, and 
found that they showed marked tolerance to heroine and codeine as regards 
effect on the respiratory center, slight tolerance to the same drugs as regards 
the tissues governing equilibrium, and neghgihle tolerance as regards heart 
and intestinal peiistalsis He found no evidence of cross tolerance to chem- 
ically dissimilar drugs, cannabis indica and chloial hydrate Biheifeld® con- 
cludes that the habituation to moiphine obtained thiough long-continued m- 
jeetions is specific, it does not exist even against herome In our opinion 
Biberf eld’s conclusion is not justified by his protocols He gave herome to 
two normal dogs in doses of 5 9 and 26 mg pei kilogram, respectively 
both, cerebral depression and ataxia occurred, which lasted seventy-five min- 
utes after the smaUei dose and more than thiee hours after the larger dose 
A dog habituated to 147 mg of morphme per kilogram received 14 7 mg of 
herome per kilogram No ataxia resulted and onlv veiy shght cerebral depres- 
Another dog habituated to 97 mg of morphine per kilogram receive 


Sion 
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35 7 mg of heroine pei kilogram Brief ataxia and slight cezebral depression 
were noted It is upon these results tint Biberfeld bases his conclusion In 
other experiments this author shous definitelj that dogs habituated to mor 
phme react to scopolamine alone or in combination inth morphine in exactly 
the same waj as normal dogs 

CONCLUSIONS 

1 Dogs habituated to the daily subcutaneous injection ot morphine, 150 
mg per kilogram, showed toleiauce to codeine and heroine 

2 Dogs habituated to the daih subcutaneous injection of morphine, 150 
mg pei kilogram, did not show toleiance to scopohrame 

We arc indebted to Mr J P Quigley for assistance in unkinj, the observations 
recorded in this report 
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LABORATORY METHODS 


SOME NEW AND DIPROVED TESTS FOR MORPHINE AND 
RELATED ALKALOIDS* 


By Charles C Pulton, Omaha, Nebraska 


TN THE following articles some neiv tests for moiphme are described, and 
J- some newly discovered features of oldei tests, or improved methods of 
performing them There die, to be sure, plenty of good tests for morphine 
already well known It is one of the easiest of aU alkaloids to identify Yet 
some of these new tests should pioi'^e desirable additions to any list of the 
qualitative reactions of morphine Attention is directed particiilaily to the 
modified lodic-acid test, the reaction with mti w acid foi maldehyde leagent “A,” 
and the denvatwe-oxidatwn test These especially are useful both for routme 
identification voik (as in the Laboratoiies of the Prohibition Bureau) and 
for the moie difficult task ot identifying suspected morphine isolated from 
complex mixtures in a seaieh for diugs oi poisons 

ALKALOIDS USED 

The reactions described in the following articles are concerned almost 
exclusively with moiphiue and the closely related alkaloids, heioine, codeme, 
and dionine Theie aie also numeious lefeiences to the reactions of apomoi- 
phine The alkaloids used in investigating these leactions, with the source of 
each, weie as follows 

Morphine hydiochloiide — fiom samples 
Morphine sulphate — Malhncki odt 
Diacetyl-morphme hj diochloiide — Malhncki odt 
(Herome hydiochloiide) 

Codeine sulphate — Mallmcki odt 

Codeine (fiee alkaloid) — ^New Yoik Quinine and Chemical Works 
Dionine hydrochloride — Merck 
(Ethyl-morphine hydiochloiide) 

Apomoiphine — in %o grain tablets 

Both the sulphate and the hydrochloride of morphine, the sulphate of 
codeine and the free aUraloid, weie used in stud3ung these tests In addition, 
the new tests desciibed m Ai tides I, II, and V have been tested on free crys- 
talline morphine (piepaied fiom the hydiochloride), and on morphine and 
codeme which I extracted fiom opium 

In connection with the new leagents desciibed in Article II, the followmg 
other opium alkaloids were used 

' ^rom the Prohibition Branch Laboratory Treasury Department Omaha Nebraska 
Kecelved for publicaUon September 25, 1027 
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Narceine — ^Merck 
Narcotine — ^Euner and Amend 
Papaverine — ^Merck 
Thebaine — ^Merck 

Oxvdimorphine — prepared from tlie morphine hj droclilonde br oxidation 
with permanganate 


These other opium all aloids, except ox-vdimoiplinie i\erc also tried irith 
the tests of Articles I and V I did not feel sure that the ox\ dimorphme was 
entirelj free from impurities 

The unrelated alkaloids atiopme biucinc cinchonine Linchonidine, co 
came, emetine, quinine and strychnine ueic also tried uith the tests of 
Articles I, II, and V, but no effects of ana impoitance ■\\ere disco\ered The 
unrelated alkaloids ga^c little oi no color with the iea„ents described in 
Article II 

ACID USED 


Numerous references are made 
sulphuric acid, so that it is necessary 
acid was used, manufactured by the 
vsis on the label "nas as follows 

Specific gravity 
Acldlt^ 

Fe 

HCl 

As 

Nitrogen 

Nonvolatile 


in the articles to "pure concentrated ' 
to define these terms ‘C P ’sulphuric 
General Chemical Companj The anal 

— 184 

— 05% H SO 4 

— 0 00001 % 

— Nil” 

— 00000005% 

— Nil’” 

— 0 0009% 


I MODIFIED IODIC XCID TEST 

The iodic acid ammonia test is well I nown Tlie morphine m aqueous 
solution IS oxidized by the addition of a few diops of iodic acid solution 
This produces, unless the morphine solution is \crj dilute a yellow to \elIow 
brown coloi not all of which is due to the iodine set free Addition of ammo 
mum hjdroxide causes the color to become darl mahogan\ brown This test 
IS said to be very distinctne (Fuller Chemistry and inalysis of Drugs and 
Medicines) 

The modification consists in adding a few diops of ludrogen peroxide 
solution before the ammonia IS added Then instead of dnrl brown a bright 
red color is produced This red color appears mort quickh than the brown 
but graduallj fades The test is scnsitiae and is piobablj just as charactons 
tic in this foim as the unmodified lodie acid ammonia tost It ma^ bo applied 
directly to a fairlj dilute aqueous extract of opium ns tlu ro is no difficultj 
in recognizing the red color m such a light brown solution 

Reraoaal of the free iodine bj shaking with chlorofoim or carbon tetra 
chloride, before adding the ammonia, docs not affect the reaction The red 
color is not extracted b^ an\ immiscible sohent thus far tried Other oxidi? 
mg agents maj be used instead of iodic acid, but no other has been fonml 
that gives quite as good results Codeine does not gno the test 
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II NEW REAGENTS FOR THE OPIUM ALKALOIDS 

If, HI testing morphine, the nitric acid test and the sulphuiic-acid formal- 
dehyde test aie peifoimed on adjacent spots of a spot plate, the nitric acid 
test being peifoinied first, it often happens that the fumes fiom the concen- 
trated nitric acid so affect the moiphine on the adjacent spot that blue and 
gieen colors are obtained with the hlarqms’ reagent (sulphuric acid and for- 
maldehyde), in addition to the usual red-purple color 

Now it IS easily possible to piepaie a reagent, using nitric acid, foimal- 
dehyde, and sulphuric acid, which will gne blue and green colois with 
morphine and closely i elated alkaloids, piaetieally to the exclusion of the 
usual purple colors given with Maiquis’ reagent 

Put 1 diop of eoncentiated HNO, in a dry test tube and add 4 oi 5 diops 
of 40 per cent formaldehj'^de solution and then about 10 c c of concentrated 
H,S 04 a violent leaction takes place as the fiist H^SO, is added When the 
effervescence has subsided, the leagent is ready foi use The formaldehyde 
must be in excess of the HNO 3 , and may be consideiablj in excess without 
greatly changing the reagent The exact amount of HjSO^ used is not 
material 

This reagent gives uith moiphine a momentary piu-ple coloi, quickh blue 
gieen, changing gradually to dark blue, and finally becoming dark, diitv 
purplish-brown-red Codein gives olive, changing to bright gieen, which 
gradually becomes very dark green These blue and gieen colors are quite 
mtense 

This leagent will not keep The fiist noticeable changes are that moi 
phine gives a momentary brownish instead of a puiple coloi, and blue colois 
appear in the eodeme leaetion If simply allowed to stand 111 the test tube, 
the reagent decays to uselessness m something like a week, but if kept in a 
glass-stoppeied pycuometei bottle and a drop of 40 per cent foimaldehjde 
solution added each day that it is to be used, it may be pieserved in piac 
tically its oiigmal condition for a long time 

This reagent in its decay passes through a well-marked stage in which the 
reactions given by morphine and codeine aie entiiely different It is not 
difficult to obtain this stage in a few minutes by dilution with watei , conse 
quently we have here a second reagent which may be of value in some eases 
The reagent already described may be called Reagent A, and this second one, 
piepaied from it by dilution, may be called Reagent B 

It IS somewhat difficult to prepare Reagent B with unifoim success, and 
it should always be tested on Imown morphme and codeine (both) before 
being tried on an unknown However, the following procedure should gu'c 
good results at least foui times out of five Put 1 drop concentrated HNO 3 
in a diy test tube, follow with 3 drops 40 per cent foimaldehyde solution and 
1 cc concentrated H 2 SO 4 Cool in lunning water for a moment, add Ice 
water, cool, then add 4 e c concentrated H 2 SO 4 and mix thoioughly, cooling 
with running u ater This reagent then should give with morphine a brown 
color, changing gradually to dull purplish or violaceous red , and with codeine 
an olive-brown, changing to olive-blu e-green and gradually to deep brig t 
blue, becoming slowly purple-blue 
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Reactions of the Opium Alkaloids Witu the ^ixeicAcid FonsiALDEHYDE Beaqektu 

EEAOEnr A 

'Morphine Momentary purple, qiuckl3 blue green gradual!) darl blue, and finally dirty 
purplish bro^'n red 

Codeine ohro changing to bright green gradually very darl, green 
Seroine like morphine 
Dionine like codeine 

Apomorphtne (fragment ot 1/20 grain tablet) purple changing to dull dnrk green finally 
brownish red purple 

Oxydtmorphtne ohre green changing to Btrong bright bluish green 

Papaverine the solid turns purple brown before di^soIviDg, on solution there is little 
color at first but a deep bright blue soon develops 
2farcotine yeUorr before dissolrmg then dirtg eiolet red changing through brown to 
bright red 

Narceine dark yellowish brown changing to orange, then red, then brown (about the same 
as with Marquis Reagent) 

T^ebame red brown before dissolving then bright orange red changing to brownish orange 
(about the same as with pure concentrated H5SO } 

REAOENT B 

Morphine brown changing gradually to dull purplish or violaceous rrd 
Codeine olive brown changing to olive blue green and gradually to deep briaht blue bccooi 
mg slowly purple blue 
Heroine same as morphme 
Diontne same as codeine 

^pomorp/iiftc (fragment of 1/20 gram tablet) dirt) green changing to blur and slow!) 
becoming purple 

Oieydimorphine brown, changing slowly to light blue green tlien to green 
Papavenne sbght gray gradually deep bright blue 
Narcoiine yellowish changing gradually to bright cortninc red 

i'Taroetne yellow brown, then with a greenish tinge then slightly purplish it edge brownish 
solution finall) brownish orange (Colors not strong not distinctive ) 

Thebaine bright orange rod 


III PELLAORI b TEST 

Pellag:ri's test foi morplime consists in couieiting it to dpomoiTihinc 
and detecting tlic latter by tbe stiong bright colors of its oxidation pioduct 
This IS a well known test winch is discussed here because of its relation to the 
‘^dernatne oxidation test,’ described under V, following 

Tbe directions usinlh given for Pellagn s test (for instance by Auten 
neth Warren The Ifetection of Poisons) arc as follows Dissohe a little 
morphine in about one half c c of concentrated HCl and add a drop or tno of 
concentrated H 3 SO 4 E^aporate off the HCI at from 100° to 110 C 01 on the 
water bath Take up the H SO* residue with iiatci add NallCOa m excess 
and oxidize with a drop or two of iodine in alcohol 'i\oiding excess The 
aqueous solution is emerald green, and ether extracts pinl or red 

A method Mhich is much more comcment and better in even Mav is as 
folloivs Put a little dry morphme in a test tube and dissolve in a sina]] 
amount of sjrupj phosphoric acid (bo per cent H^PO*) Ileat to boding over 
a small free flame Cool, dilute with a few cc water and oxidize bv adding 
sev eral drops of HlOa or KIO, solution (5 per cent) An onngc red color is 
produced Add considerable ammonium acetate and the color changes 
through olive to bright green or blue green Ether and other organic solvents 
then extract the colors chancteristic of the oxidation product of npomorplnnc 
The advantage of NH^Ac over NaHCO^ is that the former docs not cause 
foaming when it is added to the acid solution 
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IV DERIVATIVES FORMED ON HEATING IN PURE CONCENTRATED SULPHURIC ACID 

Moipliine — When morphine is dissolved in concentrated sulphuiic acid, 
it begins at once to undergo an essential change This change is made com- 
plete in a few minutes by warming the solution to about 40° C The sulphuric 
acid solution lemams coloiless, but vaiious tests show that the morphine has 
been completely converted to some entirely different compound This new 
substance has the followmg properties 

a Not veiy soluble in cold watei or cold dilute acid On diluting the 
concentrated HoSO^ solution with say 10 times as much water (oi more), and 
allowing it to stand, the compoimd cr^vstallizes out as wdiite tiansparent needles 
01 lods, or small lods with lounded ends, often in losettes Veiy soluble in 
alkalies soluble in concentrated H^SO^, may be reciystallized fiom hotivater 
01 hot dilute acid 

b Does not give piecipitates fiom the dilute acid solution (tested before 
the compound has crystallized out) with such general alkaloidal leagents as 
Wagner’s, Mayei ’s, phosphomolybdic acid, etc Thus it appears that the mor 
phine has been converted into some substance which is not even an alkaloid 
c Shows close similarity to apomorphme in its eoloi reactions In fact, 
these are foi the most pait identical, concentiated HNO3, for instance, gives 
exactly the same succession of colors as with apomoiphine red-purple to 
led to orange But there aie some diffeiences, notably in regard to the dif 
ferent solubilities of the oxidation product (See derivative-oxidation test ) 
d Like apomoiphine a stiong leducing agent, more easily oxidized than 
moi phine 

Of course the resemblance of the color leactions of this compound to 
those of apomoiphine is not accidental The tAvo must be neaily ahke in con- 
stitution It may be that the only difference is one of polymeiization 

It will be noted that the sulphuric acid solution is to be heated only to 
about 40° C to produce the compound under discussion If it is heated too 
hot, say to 100°, the derivative will not crystallize out as before, and vaiious 
color leactions show that there has been a furthei change A study of the 
color reactions shows that this fiuther change takes place at from 60° to 
70° C Foi instance, the color reactions obtained by adding a tiny crystal of 
KNO3, or a few giains of NH4 persulphate, to the HjSO^ solution, and the 
amount of color extracted from the green solution of the oxidation product 
by amyl alcohol, all show a change at about the same point Table I shows 
the obseived results 


Table I 


TEMP 

C 

H SO, SOLUTION 

mmm 

KNO, 


20° 

30° 

40° 

50° 

00° 

70° 

80° 

90° 

100° 

orange red to purple to gn> blue to green 

it 

1 1 

i ( 

onn"c red to purple to purple brown 
orunge red to dull purplish red to purplish 
red brown 

intense orange red to dark red 

ti 

n 

oli^e to green 

ft 

green 

< t 

olive to yellow brown 

t i 

orange brown 
< < 

< ( 

good blue 
strong blue 

11 

good blue 

weak blue 
faint blue 
no color 

it 
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From 100® to about 140® C tbe reactions are practicallv uncbanged At 
the latter temperature or someivliat abo\c it, a dark oli\e green color begins 
to de\ elop m the concentrated sulphuric acid solution This sulphuric acid 
color test merits separate discussion 

That morphine is converted into a compound lesembhng aporaorphine in 
its color reactions uhen heated m concentrated sulphuric acid has of course, 
long been knon n Husemann s test is the application generallj gn en The 
degree of heat necessary has been greatly exaggerated, hoiveier and so far 
as I ha\e been able to learn, the production of a crybtaJline dernatue insol 
uble ju cold water or dilute acid on heating onij to 40® C has been entirelj 
overlooked The dernative oxidation test described m the following article 
also seems to be new and certain other tests casilj made on this morphine 
denvatne, ha-ve been gnen little attention notably the deinatneiron test 
Codeine — Wht-n codeine is wanned m concentiated sulphuric acid it is 
con\erted into a different substance m the same manner as morphine The 
two dernatnes ire not the same The codeine dernatne rttams its distinc 
tne qualities until the sulphuric acid solution m which it is formed has been 
heated at least to 100® C 

On dissohing codeine in concentrated sulphuric acid and waimmg to 40°, 
or at the most, 50° C a crystalline dernatne is formed haMu^ the following 
properties 

a Not ^erJ soluble in cold water or cold dilute acid, soluble m alkah or 
coneentrated H SO^ Crystallizes out as transparent ulute needles or rods in 
shea-ves, rosettes, or spheres Sometimes with considerable codeine soon after 
diluting the H SO< solution with water the whole aqueous solution sets to a 
white ^ellj, in which the crystals gradually form ns spheres of needles hi e 
little cocklt burs, the jelly gradually disappearing 

b Like the coiresponding morphine dernatne, it does not ^-ive precipi 
tites with the general all aloidal reagents from the dilute acid solution 
c Color reactions similar to those of oporaoiphme, and more closely sim 
liar to those of the corresponding morphine deni atne but in some reactions 
distmctlj different from either Thus, this codeine denvatn o is hie the 
morphine dernative and different from apomorplune in the solubilities of the 
colored oxidation product, and is different from both in not giving any color 
reaction in the iron test 

d A good reducing agent, though codeine itscJi is not considered a reduc 
ing agent at all But it is not so easily oxidized as the corresponding mor 
phme dematne, and the latter not so casilv as apomorphine 

"With codeine, ns with morphint, a further change takes place at about 
60° to 70° C as shown by the color reactions The change is of the same 
nature as with morphine 

At about 100® C on heating in concentrated sulphuric acid the codeine 
dernatne begins to lose the peculiarities which distmguish it from the cor 
responding morphine denvatne 

At from 140® to 150® C, as with morphine, a dark olne or ohvc green 
color develops, and the same sulphuric acid color test is obtained 
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Eewinc — So far as I haAe clisco\ered, lierome reacts exactly like mor- 
phine when heated, in pme concentrated sulphuiic acid This is natuial, be- 
cause of the ease with which heiouie is hydrolyzed to moiphine 

Dionine — The dionme reaction is practically the same as that of codeme 
Such differences as there are show that dionme is intermediate between 
codeine and morphine in its chemical eharaetei Thus, dionme begins to give 
the iron test after heating to only about 70° m concentrated sulphuric acid, 
while codeme requires 100° This fact may be used conveniently to dis 
tmguish between dionme and codeme The test will be desciibed m the 
next article 


EXACTNESS OP THE TEMPERATURES STATED 

Many, perhaps all, of the changes produced immediately at a certain tem 
perature are effected gradually at lower temperatmes AVhen morphine is 
dissolved m concentrated sulphuiic acid and the solution allowed to stand 
overnight (as m some directions for Husemann’s test), it is changed more 
than when heated within a feu minutes to from 40° to 50° In following 
procedures given m this and subsequent articles, the test tube containing 
the alkaloid freshly dissolved m concentrated sulphuric acid is to be placed 
m a suitable bath and heated steadily, ivith sufficient rapidity or slowness 
that the contents of the tube will be heated to, rather than at, the tempera- 
ture shown bj tlie thermometer m the bath 

COMPARISON or COLOR REACTIONS 

In Table II a comparison is given between the color reactions of apomoi- 
phme and those of the morphine and codeme deii\atives, formed by heating 
in pure sulphuric acid to from 40° to 50° C 

Eidman’s reagent does not give strong, u ell-marked colors, the reactions 
described for this reagent are not to be consideied very reliable 


Table II 



APOMORPHINE 

1 

MORPHINE DERIVATIVE 
(HEROINE DERIV SAME) 

codeine derivative 

(DIONINE DEEW PRAC 
TICALLY THE SAME) 

Concentrated n i 
trie acid 

[red purple changing to 
red and then to orange 

red purple changing t o 
red and then to orange 

red purple ciiangiug to 
red and tlien to orange 


bright green 

bright green 

bright green 

Marquis’ reagent 

purple changing to green 
black 1 

purple changing t o 
green black 

yellomsh, brownish, 
then deep green de 
velops 

Brdtnan’s reagent 

green changing to purple j 

purple changing t o 
green blue, finally dull 

orange changing to 
blue green then to 



green 

dull blue 

NH< persulphate to 
H,SO, sol 

develops olive brown 
changing to dull green 

develops jellowish green 
changing to green 

develops bluish green 
changing to green 

Ovidation test 

orange red in acid sol , 
green in neutral o r 
slightly basic sol , amjl 
ale evt blue, ether 
purplish red, chloro 
form purple 

orange red in aeid sol , 
green in neutral or 
slightli basic sol , amyl 
ale ext blue, ether and 
chloroform ext no 
color 

orange red an acid sol , 
green in neutral 

1 slightly basic sol , 
amjl ale ext bluO; 
ether and chloroform 
ext no color 

go" t 

100° 1 


iNH,Ac — light purplish 
i blue, Na CO, — red 

no reaction 
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\ THE DDRI\ mVF 0\ID ^T10^ AND DERIT mVE IRON TESTb 

The ‘^dematne oxidation test and the ‘ derivatne iron test ' maj bt 
comemently performed at the same time Both depend on the fact that mor 
phme heated in concentrated sulphuric acid to from 40 to 50 C elnnges into 
a compound gnmg color reactions similai to those of apomorphmt 

Protedwe — Put a little morphine or its salt in a clean dr} test tube and 
dissolve it m from 12 to 16 drops of concentrated H btand the tube in a 
beaker of uatei with a thermometer and warm to from 40^ to oO C (not 
over 60® C ) Remove tube and add 3 or 4 c c of water Dnidt the solution 
into two portions for the 2 tests 

1 DenvatiAe Oxidation Test This is gnen b\ morphine, heroine, code 

me, and dioniue Add 3 or 4 diops 5 pei cent IIIO3 solution An orange red 
color de\elopb (Bright red with considerable morphine b^ht orange with 
"verj little) The solution maj be heated to hasten the oxidation Heating 
it to boiling uiU do no harm and ensures complete oxidation However it 
IS scarcely necossarj to heat \nth morphine or heiome but heating is adMs 
able with codeine or dionint Add considerable Vc or an excess of 
NaHCOg The latter is preferable except for the foaming it causes uhich is 
sometimes \erj troublesome The color changes to bnglit green or bluish 
green If a larger \olume of solution is desired additional vater niaj be 
added after oxidation either before or after destruction of the excess of acid 
The solution to which the HIOj is added should contain about 4 drops of con 
centiated H SO* per c c particulail^ foi oxidation of the codniic dernatnc 
The dernatite of moiphinc is more xcadib oxidirul Sliako tin. solu 

tion witli a little aiUNl alcohol Most ot the coloi 01 c\en all of it into 
the amjl alcohol, vhich becomes blue 

2 Bern atne Iron Test This test is gnen b' moiphim ind htroine but 
not (at the tempeiature stated) bj dioninc 01 codeim Narcotim leacts to 
the test, thoUoh not quite the same os morphine Add 1 01 2 diops of quite 
dilute FeClj solution (Saj about 0 2 pei emt Dilute 1 drop of 10 ptr cent 
FeClg with 1 c c of \s itcr for this purpose ) Or a di op of h 0*^0, solution maj 
be used instead Add Na CO, in excess Just as the exciss of acid is de 
stroyed, a blue color snddenh de\ clops, changing at once to purple and then 
with the excess of NojCO, it becomes and remains red 

A few additional facts about each of these tests mav now be gnen 

DERIVATU'E OXIDATION TEsT 

This is bebeaed to be an entirclj new test but its rcsemblanee to Pella 
gn’s IS obMous The green color in practically neutral or slightly alkaline 
solution and the blue in amyl alcohol arc the same In this test howceer, 
ether or chloroform cannot be substituted for amyl olcoliol, ns neither one 
extracts any color at all (Except that due to the iodine sot free, not notice 
able with such quantities of morphine as mil ordinarily be used for this test ) 
In fact, the only organic sohents thus far discovered which mil dissolve out 
this green color are the lower alcohols and acetone Isopropvl alcohol and 
acetone extract the color from a solution saturated with salt etin 1 and niethv 1 
alcohols used in conyunction with chloroform, also extract it from a satu 
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rated salt solution, and normal butyl alcohol extracts it These solvents all 
become blue Caprylie alcohol does not extract the color 

This oxidation pioduet is therefoie shaiply distinguished fiom the oxida- 
tion product of apomoiphme by its failure to dissolve in most organic sol 
vents The oxidized apomoiphme dissolves in all kmds of oiganic solvents 
with led, blue, puiple, and violet colors This othei oxidation product of 
dehjdiated moiphme shows only blue and green colors, but as the oxidized 
apomoiphme is also blue m the lowei alcohols, the only actual diffeience of 
color IS m acetone In this solvent the apomoiphme oxidation-product is 
blue with a distinct purple tinge, while the other is at fiist simply blue, then 
gi eenish-blue, and on standing turns to gieen and then to yellowish 

As alieady mentioned, the codeme-derivative is not so easily oxidized as 
the moiphme-deiivative, and the lattei not so easily as apomoiphme This is 
shovn bj"^ the relative ease with which iodic acid produces an oiange-red 
color m a solution only slightly acid The dionme-derivative is in between 
those of codeine and morphine, heroine reacts just like moiphme The deii\ 
atives of moiphme, codeine, and dionine (formed by warming m concentrated 
sulphuiic acid) seem to give the same oxidation product 

The oxidation pioduct of apomoiphme is less easily reduced than the 
othei The coloi change of the oxidized morphine derivative m acetone has 
already been described This is doubtless due to reduction The oxidized 
apomorphine shows a similar change when treated with a strong reducing 
agent For instance, on treating its blue solution m amyl alcohol or its red 
solution m ether, with a drop of stannous chloride solution, the color is 
changed to green and then to light jellow or colorless (Wangeim’s test) 
If to the green solution of the oxidized morphme-deiivative considerable 
concentrated ammonia is added, the color is changed gradually to puiplish 
blue Amyl alcohol readily extracts all the color from this solution, and be 
comes purple 

If the solution of the alkaloid in concentrated sulphuric acid is heated 
too hot, saj*^ to 100° C , the orange-ied color is produced on oxidation and the 
green on subsequent neutralization, just as described for the test, but neither 
amjd alcohol nor any othei immiscible solvent thus far tried will then extract 
any color at all 

DERIVATIVE-IRON TEST 

This test IS not new, though it has scarcely been described in the form 
given here (See Perkin Qualitative Chemical Analysis) 

If NaHCOg IS substituted for Na,C03, the final color is a puiplish-pmk 
NH4AC gives light purplish-blue NII4OH gives sometimes violet and some- 
times red, 01 an intermediate color These colors are not extracted by amjl 
alcohol nor by other immiscible solvents If considerable NHiOII is added 
and the solution is allowed to stand overnight, the color is then more of an 
oiange-biown by transmitted light, and on looking obliquely down the tube 
a strong and beautiful purple fluorescence is seen 

The ferric chloride may be added either before or after the excess of acid 
is destroyed If the carbonate or bicarbonate is added first, a slight pink color 
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13 generaHy pioduced, dut to a trace of iron m tlie reagent The reaction may 
be used as n sensitne test for iron m the sulphunc aeid, the ^vater, or the 
substance used to destioy the aciditj In fact, an escossne amount of iron 
in the magnesium oxide of this laboiatorj uas disco\eicd through espen 
menting %Mth this test 

Dishngutshtng Dtomne fiom Codciw — This iron test proMdes a simple 
and coiucnient mtaus of distinguishing dionuic from codeine The latter 
gives the test onlj attei licntmg m concentrated sulphuric acid to abo\e 
100^ C , uhile dionme icicts aftci heating to abo\L 70 or To®, and maj e\en 
gi\e a \erj faint test aitei heating onl^ to 60° oi 50° Dissolve the alUaloid 
01 its salt in n little couceutiated H Jicat to 80 oi 90° f diiutt, aOd 
1 or 2 diops of dilute PeCl, and Ka CO, m excess If a good red color is ob 
tamed, the all aloid is dioninc if the color is onU light vdlonish oi blown 
ish, it IS codeine By testing suspected diouinc lu compaiison with known 
todcinc, or mcc %cr3a it would scarce!} be pooSible to make a mistake So 
far as morphine and heroine arc conceined, piactical!\ the same test is ob 
tamed aftei heating in concentrated H SO^ to am where fiom )0 to 140° C 

Reaction of ^arcotinc — Narcotme also changes its properties when 
warmed in concentrated sulphunc acid, the change being probably one of 
Indroljsis rather than dchjdintion as with moiphme One ot the now pi op 
ertios IS that of gning a reaction m the non Ust With sodium carbonate a 
brownish red color is obtained which soon nsohes itself into a icddish brown 
precipitate and a light pink solution Ammonium acetate gnes a light g^a^ 
ish blue color 

The Iron Test in Conjunction Wtik PeVagn’s Test — Apomoiphmi, with 
out anj heating m acid gnes the colors we ha\t described tor the iron test 
Sohents maj cxtiact some of the color, llOwc^e^ In particular, am} I alco 
hoi extracts the color fiom the animonncnl solution, becoming brownish 
purple So the iron test ma} be used along witii Pellagn’s test, as well as 
with the dernativc oxidation test Such use is less con\omcnt howe\cr 
With onh a moment's boiling in phosphoric acid to produce the apomorphine, 
it will be found that morphine generally gives the iron test quite wtll dionme 
fainth, and codeine not at all while all gi\e Pclhgii s test quite well Thus, 
it appears that apocodeine does exist and if it is a mixture, it docs not neccs 
sarih contain apomorphine ns has been suggested ith longer boiling m 
the phosphouc acid the apocodunc is biolcn dowTi the solution gi'cs the 
iron test and no doubt does contain apomorpliinc 

VI IIUSEMVNN's TEST 

All authorities gne Iluscmnnn's lest ns one of the most important tests 
foi morphine, but practicnlh e\cr\ one gnes a method for performing it 
somewhat different from tlmt giaen b} an} of the others and a somewhat 
different dcsciiption of the colors produced (Consult, for instance rullcr 
Chemist) y and Analysis of Rriigs and Medicines, Aiitonnetli arreu Th^* 
Detection of Poisons, Hulhkon The JdcnUfirniion of Pure Organic Com 
pounds, Allen s Commercial Organic etc ) A genernUzed description 
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■would seem to be as follou s Dissolve the morphine in concentrated sulphmic 
acid and heat this solution at about 100° C foi half an honi Cool, and oxidize 
with a tiace of mtiic acid, or a small eijstal of potassium nitrate or chlorate 
A momeiitaiy puiple oi “violet” coloi is produced, changing to red and then 
to oiange (i e , the same succession of colors as is given by apomoiphme with 
concentrated lutiic acid) 

The test woiks all light, except that the momentary purple oi violet coloi 
IS seldom, if ever, obtained A blood red oi dark red coloi is produced at 
once, when the oxidizing agent is added, unless the sulphuiic acid is first 
diluted slightly If a diop of water is added to 6 or 8 diops of the sulphuric 
acid solution, and then a small cijstal of potassium nitrate stiired m, the 
puiple-red-oiange succession of colors may be obtained The best desciiptioii 
of Husemann ’s test that I have found is that given by FreseniusAV ells in their 
Qnahtatwe Chamcal Analysis, it suggests (to mj mmd) that the “concentrated 
sulphuric acid” foimeily used vas weaker than that in use today Confusion 
may have arisen, hovevei, thiough misuse of the woid “iiolet,” a color-term 
much abused in chemical liter atuie The solution of the oxidation product of 
apomoiphme in ether is sometimes spoken of as “violet” oi “leddish-violet,” 
though it IS simply pink when dilute, and neailj eiimson when concentrated 

Heating the sulphuric acid solution for half an hour at 100° discolors it 
moie or less, if fairly well exposed to the air it becomes duty violet Smce 
morphine dissolved in concentrated sulphuric acid is completely changed to 
a compound giving color reactions similar to those of apomorphine by merely 
warming to 40°, most of this heating would seem to be unnecessary, and even 
unwise, especially if impurities are present Theie are, however, differences 
in the reaction if the solution is heated only to 40° rather than to 100°, but 
the 40° reaction is probablj just as important and interesting as the other, 
heating to 100° suflSces foi the other, and this may be done in five or ten 
minutes just as well as in half an hour Incidentally, the leactions aie more 
like those of apomoiphme after heating only to 40° 

A test will now be described which includes several reactions making use 
of the sulphuric acid solution (contammg the derivative of morphine) after 
heat treatment The effects of ammonium persulphate and formaldehyde are 
included here for convenience, though the persulphate gmes a different sort 
of oxidation fiom the nitrate or the chlorate, and the foimaldehjde reaction 
IS of course entirely different 

Dissolve a small amount of diy morphine oi its salt m about 1 c c of pure 
concent! ated H^SOj, place the test tube m a beaker of watei with a ther- 
mometer, and heat to 40° or 50° C Draw out about half the acid, puttmg 
fiom 6 to 10 drops on each of five spots of the spot plate Continue heating 
the lemainmg acid solution 

The acid solution which has been heated to 40° or 50° gives the folloivmg 
reactions 

HNO3 (streak) Dip a glass thread m concentrated HNO3 and draw 11 
through ttie solution Its path is marked by a blood-red streak, the streak 
being'^first strong oiange-red, then hlood-ied, and then dark red Meanwhile 
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the solution near the streak becomes orange red changing to red, and the 
outer parts of the solution become first and then bluish 

HNO3 (trace) Add a verv small trace of concentrated HNOa and stir 
it in An oiange red color is produced which changes at once to purple and 
this soon to graj blue and tlien to dull green A tinj crjstal of KNO3 gives 
the same result Excess of KAfOs op HKO3 must be carefullj avoided, in 
order to get the succession of colors stated Otherwise the solution wiU piob 
ablj become and rennin red or orange led 

KGIO3 Add a ver> tmj oiystal of KCiO^ to the solution crush, and 
stir it in The crystal turns oiange when added as it is stirred in the solu 
tion becomes purple, this quid Iv changes to gi aj blue and then to gi eeti If 
too much KCIO3 IS used, orange and brown aie the final colors produced 
though the purple is generallj noticed casil> 

(NH<) S O3 Stir in t few grams of ammonium persulphate An oine 
green or gjce7i color soon de\olops 

Formaldehyde Add a trace of HCHO and stn ui A strong deep purple 
develops, changing to blue black and then to green bind (Lil e apomorphine ) 
The codeine and dionine dematnes howerer, do not gi\e purpit but develop 
a green color 

Heat the remaining acid solution to the tempentuic of boiling water, then 
distribute it on a spot plate With tlie agents ahead) mentioned the reactions 
now obtained are as follows 

HNO3 (streal ) Strealc blood red changing to datl ted The outer parts 
of the solution become otange 

HNO3 (trace) Intense otange ted changing to darl ted 
KCIO3 Orange red to red 
NH4 persulphate Orange brown 
Formaldehj de Park purple brown 

“With the exception of the formaldehyde reaction where the difference 
has alread) been noted morphine, heroine codeine and dionine all gnt prac 
tically the same colors in the tests 

On the whole it would seem tint Husemann s test has been overrated 
The deri-vative oxidation test n» probably better t\en wlxen the similar Pel 
lagri^s test is also used 

SDMU \RY 

1 A new test for morphine not gnen bj codeine is described It is a 
modification of the lodie acid ammonia test, and might be called the ‘hodic 
acid peroxide test ” 

2 llethods for making two new reagents for the opium alkaloids are 
given, and their reactions inth the opium alkaloids described These reagents 
are made from nitric acid and formaldehyde in solution in concentrated sul 
phuric acid the formaldehyde being in excess of the nitric acid 

3 An improicd method for performing the well known Pellagrins test is 
described 

4 Preparation of a new derivatiye of morphine is described Codeine 
and dionme give similar but distinct dcn\atives Tlie derivative is formed 
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by beating the alkaloid in concentiated sulpliuiic acid solution to 40° or 
50° C , and is no doubt a dehydration product On diluting ivitli -water it 
then gradually erj' stallizes out The niorphine-deiivative is not apomorphine, 
but it gives similar color leactions 

5 Two tests based on the formation of the deiivative mentioned in the 
pieceding aiticle are desciibed in detail The deiivatn^e-oxidatiou test is 
given by moiphine, heioine, codeine, and dionine, and is a new test similar to 
Pellagri’s The deiivative-iron test has been pieviously desciibed, tliougli 
scaicely in the foim given heie It is given by moiphine and heroine, but not 
(after heating to onlj 40° or 50°) bv codeine or dionine Hovever, the test 
can be used to distinguish between codeine and dionine, foi after heating to 
80° or 90° C it IS given by dionine but not bj' codeine 

6 Husemann’s test is discussed, with paitieiilai attention to the differ 
eiice in the leactions ivlien the sulpliuiic acid solution is heated only to 40° 
01 50° C instead of to 100° 
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A NOTE ON THE NORMAL SERUM CALCIUM CONTENT OP MAN* 


By Joseph H Roe, Ph D , and Bernard S Kahn, M D , ’Washington, D C 


T he generally accepted uoimal blood calcium content for a man of 9 to 
11 mg pel 100 cc of seium is based upon repoits m practically all of 
which the Kiamei-TisdalP peimanganate titiation method vas used How- 
eier, Rosen and Kiasnoiv^ recently reported values obtained by the latter 
technic which v ere definiteh' higher than the usually accepted normal These 
authors found i allies of 10 7 to 13 2 mg per 100 c c of serum m a senes of 
analyses of seia from 50 medical students As other conti or ersial reports are 
in the literature concerning what is the normal value for blood ealciuin, it 
occurred to us that it -would be of interest to carry out a series of serum cal- 
cium determinations upon normal subjects, usmg the colorimetric method of 
analj sis we^ have developed 

In our method the proteins of the serum are removed by adding 4 vo 
umes of 10 per cent trichloracetic acid Fne c c of the trichloracetic aci 
filtrate is alkalinized until distinctly pink to plienolphflialem, 1 c c of 1 per 
cent NaaPOi solution is added and, alter one hour ’s standing, the mixture is 

^om the Department of Biochemlstri Georee Washington LnIversID Medical School 
ReceUed for publication October 5 1927 
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ccntnf aged and the supernatant Qvnd IS deazntQd Tiie mat of Caj (FOJ in the 

bottom of the centrifuge tube is washed twice with 50 per cent alcohol of 
N/0 05 allvalinit^ , ccnti if uging tn o minutes to throw do-n n the Ca^ (POJ in each 
instance The Ca 3 (PO ^)2 is then dissoKed m 10 c c of H SO^ of approsimateH 
14 normality This solution and 10 ec of standard phosphate solution eon 
tainuig 0 05 mg of phosphorus acidified to approximately 1 4 normality with 
H SO^ are treated ^\ith 1 cc of 5 per cent sodium moljbdate and 1 cc of 
0 5 per cent hjdroquinone in 15 per cent sodium bisulphite The solutions 
are then hoiled for ten minutes, cooled and made up to a definite volume mth 
uater, usually 15 c c Tlie unknown solution is then compared uith the stand 
ard in a colorimeter 

In this paper we are reporting a senes of calcium detemiwitions upon 
the sera of fifty normal subjects These subjects were medical students and 
nurses uitli no cMdenccs of disturbed calcium metabolism The ■values ob 
tamed in this senes of analyses are shown in the table They vary from 9 0 to 
11 6 mg per 100 c c of strum the a\ciagc being 10 13 rag per 100 c c These 
findings are m accord with the gcncralij accepted normal of 9 to 11 mg per 
100 c c of scrum and are of interest in that thej uere obtained bv a new and 
ontirclj different technic 
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A NOTE IN CONNECTION WITH READING RESULTS OF THE KAHN 

PRECIPITATION TEST'' 

By Herbert Silvette, Richmond, Virginia 

T he commonest complaint that one hears in regard to the Kahn test is the 
difScultj^ in reading the leaetion, once it is finished The difiiculty in this 
case IS not due to the fineness or the delicacy of the floccules, for even a one- 
plus test IS very definite as regards the precipitation, hut is caused by the 
kmd and source of the light bv whieli the reactions are usually read 



Fig 1 — Diagrammatic representation of the ultramicroscope principle applied to reading the 

Kahn test. A, reaction tube B, eje G, source of light, ArroT\s shoTv path of light 

Refieeted, not transmitted, light should be used to judge the amount of 
a flocculent precipitate As illustrated bj the ulti amici oscope, leflected light 
TTill reveal particles in suspension much too small to be seen by any other 
form of illumination When this same principle is apphed to reading the re 
suits of the Kahn test, the reaction tube is illuminated by a narrow beam of 
light uhicli strikes the floccules at light angles to the Ime of vision from the 
eye to the tube The smallest amount of flocculation then seen constitutes a 
doubtful or positive reaction, the negative tubes aie invaiiahly opalescent 
when read by reflected light 

As illustrated, the reaction tube should be held within a half inch of, an 
directly opposite, the aperture through which the hght is issuing The eye 
may be at any distance above the tube, depending upon its mdividual ioc , 

^om the Pathological Lahoratorj Johnston-Willls Hospital 
Recehed for publication September 23 1027 
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but m order to get the most perfect results the beam of light and the line of 
Tision must be perpendicular to each other In explanation of this the light 
passes honzontalij through the hqiud and is reflected hj the fioeeules in sns 
pension, if present, 'vertieallj upAvard to the eje Should theie be no precip 
itate, no bght is reflected , it passes m a straight line directlj through the tube 
"When the apparatus described is used in a dark room so that a single 
beam of light is all that illuminates the tube, results of the Kahn test may be 
reported u ith the fullest confidence that in so far as the reading of the reac 
tions goes neither a false positive nor a false negative was obtained 


THE ISOLATION OP YEASTS AND JIOLDS* 


By Guace A Hill AB MS Belmont Cathornia 


W E HAVE found a leij satisfactory medium tor the isolation of yeasts 
and molds m the Stintz' modification of Lund s® wort agar Stiritz sub 
stitutes “near beer” for the vort because it is more easily obtainable and 
gi\ es quite as good results 

Near beer agar has the ad%aiitage of being simple to prepare The con 
tents of one pint bottle of near beer is made up to 900 c c with tap water 
Pourteen grams of agar are added, and dissolved by boiling It is then fil 
tered, flashed in 100 cc or othei hnonu portions and autoclaved Before 
pouring the plates, 4 c c of sterile 5 per cent lactic acid is added to each 100 
c c of melted agar 

The limited protein as well as the acid reaction serves effectually to 
inhibit all bacterial grouth without apparently, having any effect upon the 
fungi 

I haAe used this medium uith gratifying results in making yeast and 
mold counts of buttei, and also in the examination of pathologic mateiial in 
the clinical laboratoiy 

THE YEAST AND MOLD COUNT OF BUTTER 

Vnien the a east and mold count of butter u as first attempted in buttei 
standardization “ at the UnnersitA of California f scAcral methods recoin 
mended by other laboratories doing this A\oik Avere tried and diseaided 

In making a least and mold count of butter any medium on which even 
a few bacterial colonies deielop is unsatisfactory since it is difficult or im 
possible, to distinguish betiveen some of the smaller celled leasts and some of 
the larger bacteria, even uith the low poiver obyectiie lAluch makes it neces 
sary to fish and bxamme doubtful colonies in a net mount and I beheie, 
contrary to the popular theory, that no amount of experience will enable one 

•From the Laboratory of the CaHCornIa Sanatorium for the Treatment of Tuberculosis 
Received for publication September 1C 10^ 

tit x\a8 m> dul\ to make the least and moW counts of butter from Januan to August 
IS 3 In the Colleffe of Ag^cuSture Davts California. 



A NOTE IN CONNECTION WITH BEADING EESULTS OP THE KAHN 

PEECIPITATION TEST* 


By Herbert Silvette, Bichmond, Virginla. 


T he commonest complamt tliat one lieais m regaid to the Kahn test is the 
difficulty in reading the leaction, once it is finished The difficulty m this 
case IS not due to the fineness or the delicacy of the floccules, for even a one- 
plus test IS very definite as regaids the piecipitation, but is caused fay the 
kind and souice of the light by which the reactions aie usually read 


B 



Fig 1 — DiaeTammatlc representation of tlie ultramicroscope principle applied to rca^nff tlx^ 

Kalin test A., reaction tube B, ej e C, source of llEht Arrows show path of light 

Beflected, not transmitted, light should be used to judge the amount of 
a flocculent precipitate As lUustiated by the ultramicroscope, reflected light 
will reveal particles in suspension much too small to be seen by any other 
foim of illumination When this same pimciple is applied to reading the re 
suits of the Kahn test, the reaction tube is illuminated by a narrow beam o 
light uhich stiikes the floccules at right angles to the Ime of vision from the 
eye to the tube The smallest amount of flocculation then seen constitutes a 
doubtful or positive reaction, the negative tubes aie invariably opalescen 
when read by reflected light 

As illustrated, the reaction tube should be held witlim a half inch of, an^ 
directly opposite, the apeituie thiough which the light is issuing ^ ® ^ 
may be at any distance above the tube, depending upon its individua o 

•From the Pathological Laboratorj Johnston-WIlIIs Hospital 
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MODIFIED ■WEIGHT’S TECHNIC FOE THE STANDARDIZATION OP 

VACCINES* 


Bt Leland tv P\nR, PhD, Beirut, Grand Liban Stru 


W RIGHT’S method for enumerating: tlie bicteria present in suspensions 
used in tlie preparation of bacterial vaccines is one of the best Imoivn 
procedures for this purpose Using this method^ one draws in order, into a 
capillary pipette equal volumes of soduim citrate solution, normal human 
blood, and the bacterial emulsion to be used in the piepantion of the laccine, 
each of the three equal volumes separated from the othei b 3 a bubble of an 
One tljen empties the pipette into the concaritj' of a hanging drop slide or 
into a watch glass and mixes the three substances thoroughlj, usually by 
means of the pipette After this smears of the mixture are nude on slides 
for appropriate staining If on examination the stained smears are found 
satisfactor\, a count is made to ascertain the relatne number of bacteria and 
red blood cells, and from this it is eas> to calculate the strength of the bac 
terial suspension 

The method requires the speed and dexterity of an expert and the "volume 
of the mixture so obtained is small and soon dries up if not used at once 
This interferes with repeating the staining should that be desired As an 
instructor of students of medicine for the past seven jears, I have not jet 
encountered a student who could get good losults with this method AVithout 
an inordinate expenditure of time and materials Jlore rccenth I have been 
using the method described below 

First, a small amount of citrate solution is put into a serologic tube of the 
sort commonly used m tlie TS’’assennnnn test, about 0 2 cubic centimeters being 
a satisfactory amount to use Then, with a capillaij pipette, as large a drop 
of blood as possible is taken from the oAailable normal finger or oar Marking 
the level in the pipette to which this diop of blood uses it is then expelled 
into the citrate solution in the serologic tube, and by reaspiration all traces 
of the blood are washed from the pipette Next the pipette may be washed 
in alcohol and ether and passed through a flame if there is au} question of its 
sterility, after which a volume exactly equal to the volume of the blood 
originally tal en is tal en up from the bictcrnl suspension The bacteria arc 
then blown out into the blood citrate suspension, and complete homogeniza 
tion IS obtained bj agitating the tube I liaAe found this to be much easier to 
do lu this waj than to obtain mixture b;> the usual use of the capiUaiv pipette 
V hen thorough mixture has been attained slides maj be made from the sus 
pension as in other methods, but it is found more satisfactory unless the blood 
drop was unusually large to smear the mixture on the slide with a platinum 
loop rather than to attempt the usual blood film 

From the Department of Uacterioloffj and Hjalene American Unl\erslt> of Beirut, 
Beirut. Grand Liban Syria 
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Tins method offers unusual advantages in teaching All steps can be 
taken leisurely, alloiving ample time foi full explanation and lelevant ques 
tions The volume of the suspension is sufficient for the preparation of many 
slides, and it is not liable to be lost by e^apoiation of the diluent duiing an 
ordinarj^ class peiiod Foi the laboiatoiian, also, who only occasionally makes a 
laccine, the method has value, though it is not suggested that the expert 
uould profit bv changing the bettei knoun 'Wright’s method for this modifi- 
cation 


A CONTAINER FOR FECES'^ 


By E M Watson, MD , IM Sc , London, Canada 


O NE of the pioblcms vhich not infiequently confionts the physician or 
laboiatoij ivoiker is the adoption of a satisfactoiy means wherebj' sam 
pies of feces inaj be collected, sent to the laboratory’', and examined with a 
minimum of discomfort foi all concerned Methods have been recommended 
Mith this purpose in vieii For example, Einhoin^ has recently described a 



container for feces which he has named the “kopioscope ” It consists essen- 
tialh of a glass yai with a special screw top, attached to which and projecting 
into the jar IS a metal scoop The adiantages of such a device are obvious 
There is described belou a somevhat similar contrnance which embodies the 
principle of the “kopioscope,” with certain modifications 

In Fig 1 are shoivn the component parts of the utensil A is a waxed 
paper drinking cup of 140 c c capacity R is a 210 c c glass “jelly jar ” C 
is the tin lid of the latter and through uliich a paper picnic spoon (R) 
been passed 

•rrom the Laboratorj of Pathological Chcmlstrj Lni\ersltj of Western Ontario Jledloal 
School 
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Fig" 2 shows the parts assembled ready for use The paper cup has been 
set within the glass jar, the lid with the spoon has been placed in position. 
To utilize the container, the patient or attendant removes the cover, secures 
a spoonful of fecal material and replaces the Iid, leaving the spoon in situ. 
To present the escape of anj obnorious odors, the small opening in the 
lid surrounding the handle of the spoon maj he closed by means of a piece of 
adhesive plaster Also, to guard against soiling the under surface of the 
cover, a perforated circular piece of waxed paper of the same size as the lid 
may be placed beneath the latter prior to eollectmg the sample 

After the examination of the specimen has been completed, the cup and 
spoon are discarded and replaced h\ new ones Thus no unpleasant cleansing 
of soiled vessels is necessar\ 



Fie 


It IS true that the specimen cmnot be Moved without reraoMng the hd 
of the container as it can in the ‘1 oproscopc but this is norconsidered a 
■ver^ serious disadvantage m that inspection of the material is limited to 
the laboratorj worker at the time vhen the other tests nre earned out, and 
the jar does not need to he v rapped m order to pre\ent its contents from 
being exposed to general view 

The contamer described in this paper has been found to proMde a simple, 
sanitarj convenient, and inexpensive utensil free from error producing infiu 
ences for obtaining samples of feces as required in routine clmical practice 
The onl> reason for adopting the particular style of jar as shown in the 
photographs is that no other glassware of exactly similar pattern is in use in 
this hospital 



A CLINICAL TEST FOR URINARY ACETONE AND DIACETIC ACID' 


By Jeanette Aeeen BnEmE, Ph D , Cincinnati, Ohio 


DISCUSSION OP qualitative tests 

T he vaiious so called “tests” for acetone and diacetic acid described in tbe 
textbooks and laboratoiy manuals are open to criticism from at least two 
points of vieii when an attempt is made to apply them to loutine urinary 
uoik In the first place the}*^ cannot be relied upon to give satisfactory results 
when applied to the urine diiectly because of the possible presence of intei- 
tering substances, and in the second place, in each one of the tests a more 
intense reaction is given by one of the acetone bodies than by the other, so 
that it IS difficult to assign auj' definite points at which the test may be called 
“positue” or “negative ” In addition, some of the tests, such as the feme 
chloride test for diacetic acid, are far fiom being sensitive enough to indicate 
the presence of small amounts of the substance, oust above the normal, which 
may be very significant (1 or 2 mg per 100 c c of urine may be regarded as 
above the normal) 

The fei ric chloi ide and iodoform tests are both impractical for routine use, 
the first because it is neither sufficiently specific noi sufficiently sensitive, and 
the latter because e\ en in its modified forms it is not sufficiently specific to give 
sigmficant lesults when carried out on the urine directly 

The sodium mti opi ussidc test, which is one of the most commonly em- 
ployed, is extremely sensitive to diacetic acid, when earned out with am- 
monia and an ammonium salt (Rotheia’s test), bht leacts much more slowly 
and less intcnseh w ith acetone In general, it may be said that diacetic acid 
reacts quickly in this test, giving a deep rose to peimanganate color, and that 
acetone gives a less mtense color, wffiich develops moie slowly, but the two 
types of reaction grade into each other with varying concentrations of the 
two substances, so that it is impossible to distinguish between moderatelv 
large, and quite significant, amounts of acetone, and very small amounts of 
diacetic acid Bigw ood and Ladd^ found that diacetic acid showed a positive re 
action to a dilution of 1 to 20,000, but that acetone did not give color at a 
dilution greater than 1 to 1,000 In Cole’s Piactical Physiological Chemistnj,- 
it is stated that with Rotheia’s test acetone can just be detected m a dilution 
of 1 in 20,000, while aceto-acetic acid show's a positive reaction in a 1 to 
400,000 dilution Bj a modification of the method, using i datively large 
amounts of solid ammonium chloride (about 1 5 gm ) with only about 10 
drops of the solution to be tested, 1 drop of 5 per cent sodium nitroprusside 
and a layer of concentrated ammonium hydroxide, we have been able to detect 
acetone in a 0 002 per cent pure water solution, and diacetic acid at a much 
greater dilution In urme, however, the faint pink color given by these small 

•From the Biochemical Eaboratorj of the Union Central Life In'?urance Co 
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amoimts 13 usually hidden by the color of the urine itself, or the color de 
veloped from other substances In most specimens of luine the amount of 
diacetu- acid ■which yields 0 005 per cent of acetone on distillation can be 
easily detected, but the presence of acetone is often doubtful in the test in 
concentrations even higher than 0 005 per cent The nitroprusside test is 
also far from specific for the acetone bodies It is used for the detection of 
glutathione (Hopkins*), and m general for the presence of the SH group 
(Heffter^ and Arnold ) Specimens of urine are often found which give 
suspicious looking colors not due to acetone bodies Alkaline urine and urine 
high m urates often show such color Formaldehyde in large amounts and 
some other substances used as preset vatnes, give mteifering colors 

The salicyhc aldehyde reaction earned out in stronglv alkaline solution 
(Fromraer’s test), is extremely delicate foi the detection of acetone but gives 
■very slight color with diacetic acid It has been found \ery satisfactory foi 
use on distillates from urine or blood filtrates* but cannot be used to advan 
tage on urme (or blood filtrates) direct This is due to the interference from 
sugar, which gnes coloi under these conditions, and other substances, some 
of which tend to inhibit the fomation of color The fact that diacetic acid 
reacts to a verj sbght extent but not markedly is also a disadvantage 

As no test was found which gave satisfactory results when used dircctjj 
on the urine, and as a distillation of all samples is impossible when large niim 
hers are to be tested daih, the following method was deyised, using the 
sahcjhc aldthvde reaction m an attempt to obnate these difficulties 


THE CLINICAL TEST 


The reagents used are salicylic aldehyde and a concentrated solution of 
sodium hj droxide The urine is heated m a test tube in a boiling water bath 
and as the vaporised acetone rises it is brought into contact with the reagents 
which are suspended over the mouth of the tube on a piece of cotton 

It IS best to use a rather wide and short test tube (about 2 cm m v, idth 
and 12 cm in length), but the exact dimensions arc not essential Three 
c c of urine are placed in the clean test tube and one drop of 50 per cent 
concentrated sulphuric acid is added to facibtatc the transformation of di 
acetic acid to acetone A small, thin square of cotton of good quality is 
prepared, and one drop of pure, undissolved Balic>hc aldehyde* la dropped 
upon the center of it Two drops of 32 per cent sodium hydroxide are then 
applied over the spot of aldehyde This is preferable to adding the hydroxide 
first The two reagents solidify on the cotton to form a flat, yellow disc The 
cotton IS then inverted the month of the test tube so that the spot formed 
by the reagents 13 turned dovra toward the urine The cotton may be pushed 
doivu slighly into the tube to keep it m place, but in such a way that the disc 
formed by the reagents does not touch the sides of the tube The tube is then 
placed in a boiling water bath for eight minutes It is convenient to have 
a rack for holding the tubes upright m the bath In the presence of 


There la a areat Qlftercnce in the Intensity of color sUen In this i-efcUyn M dlffe^nt 
makes of Ballcyllc aldehyde The product which we have found ll'o 

and Amends Acid Sallcjlous SjnthetJc (SallcjHc Aldchjde) This ,5^1 

In a dark class stopper^ bottle It mai be ndd^ to the cotton from a dark colored dropping 

bottle 



774 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


of blood, paitcnt’s cells plus donor*s serum or patient’s serum plus donor’s 
cells, maj be mixed 

It IS our custom always to make a graphic diagram of the position on 
the plate m which each drop of blood is to be mixed, which elimmates all 
possibility of error and also gives a permanent record that will be of value 
should it eier be desirable to make a large grouping of the individuals whom 
ve have typed under either of the two geneially accepted classification systems 
The blood specimens having been taken, defibi mated, and separated by centrifu- 
gation we next mix one drop of the recipient’s corpuscles with four diops of 
the serum of each of the donois, and a drop of each of the donor’s corpuscles 
inth four drops of the serum of the recipient, with a glass stimng rod, each 
111 Its proper place on the typing plate The plate is then easily lifted from 
the desk by the cylindrical handles and oscillated with a rocking motion 
which keeps all of the corpuscles in movement for the desired length of time 
We hold the plate while oscillating over a white background, oi better still 



FIff 1— Vutliors bloofl t^plnfr plato as made for him b> the Arthur H Thomas Companj and 
a comer of the serologic desk at the Laboratorj of the Florence Inflrmarj 


over a hole in the desk fitted vith an electric bulb beneath as used for the 
microscopes, observing the drops by transmitted light for evidences of ag- 
glutination As agglutination shows up, the donors in question may be 
ruled out by their number or designating initials, and the selection made at 
the end of the seven-minute period from among those donors whose speci- 
mens have shown no agglutination in either side of the cross-match 

SUMMARY 

1 The macroscopic slide agglutination method of blood typing is con- 
sidered the most sensitive and efiicient method for the selection of donors 
for transfusions 

2 A rapid technic is described making use of a ruled glass plate by 
means of which a number of donors may be typed against a prospective 
recipient at one time 
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OLINIOAL AND EXPERIMENTAL 

live Fishes Impacted In Food and Air Passages of Man Oudger E W Arch Path and 
Lab Med , September i02O ji, ^5 

The data given show that on the coasts of Prance and Ita)} and m India and the 
Far East fishermen are accustomed to take lire fishes between their teeth either to kill 
them bj' biting, or to hold them while the bonds arc used to free the hook or net. A fish 
BO held if it pneks the nnn s mouth with its spines or sets up an> sudden movement, 
will readily cause the involuntary opening of the month with a resultant entrance of the 
fish into the throat of the man 

In time, accounts of the impaction of live fishes Ja the food anj air pissnges range 
from Cognatus, 1567 to Jordan 1924 — a range of 3*>7 jears 

Twelve countries are represented in these various accounts as followB India leads 
with five cases, and France follows ■nilh three Burma and Ital) tic for third place with 
two caecs each, Algeria, Ceylon, Germany Japan, Philippine Islands Scotland and Senegal 
are credited inth one each and finally there is one account (Cognatus' the oldest) not 
assignable to any country 

ABTHRITIS DEFOSMANS The Bale of the Dysentery Bacillus In Arthritis Deformans 
Clififord, S H Am Jour Dis Child July 192C, xxxii 72 

That the svmploza eoaiplmr called arthritis deformans of T^^pe I may in some cases 
bo the arthritis following an unrecognised discntcrj bacillus in/cction is the poaaibiht) 
rniscd by tho observations here reported Seven cases of arthritis deformans are reported 
in four of which there was evidence of either an actnc or a past infection with B dysenteme 
Flflxner 

The literature shows arthntis following a typical dysentery to bo a well established 
clinical entity that may occur as long as four weeks after the acute attack 

It is possible to hare a dysentery bacillus infection without its producing a cUmcal 
sjmdrome recognizable as djaentery 

Dysentery should be considered as an ctiologic factor in arthritis deformans (Type I) 
and only ruled out after bnctenologic studies and agglutination reactions using a complete 
senes of antigens, are proved to be negative 

Dnder the exceptional conditions governing these observations the dysenterm reaction 
proved to be a specific diagnostic test It has not been studitd on a large enough scale to 
permit any general conclusions as to its value 

The term ‘djsenterin test' is applied to the intradermic injection of 01 cc of 
formaliniied dysentry vaccine 

Xanthochromia of the Spinal Fluid in the Newborn Kohlbry 0 Am Jonr Dis Child 
July, 102C, xxxn 58 

A series of five newborn infants mfh xanthochromia of the spinal fluid is here 
presented 

The color of the fluid varied from a pale yellow to a bright canary All thest fluids 
showed red blood cells, ci her all or in part creoated when examined a few nf 

withdrawal No difficulty was encountered with any of the spinal pi " f 

what might be termed ‘*clcan punctures*' in that there > cvld 
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blood nt the time Some signs of intracranial disturbance tvere notieed before punctures were 
done in all these cases These signs, in the order of their frequency, were uncontrollable 
vomiting, listlcssncss, mild cyanosis, nistagmus, and a yen high temperature 

There is evidence, based on the characteristics of these fluids and the clinical course of 
tlicsc infants that yellou fluids, such as are here described are related to previous intra 
cranial blood icssel dorangcincnt, producing either transudation of Wood plasma, frank 
hemorrhage, or both The etiologic agent maj be intracranial congestion occurring during 
labor 

The material here presented is purel> clinical rnrther knouledge of this condition 
mil be gained onh as such fluids are cvamined more care‘‘ully, with particular reference 
to coigulabiht), albumin content, cell content, and the presence or absence of bile and 
iKiiinglobin nr their dcnvativcs 

MEASLES EEOEHYIjAXIS Eeport on the Xlse of Immune Goat Serum, Hayne, A H., 
and Gasul, B M Tour Am Ifcd Assn , October IG, 192G, K'lxvii, 1185 

Tunnvcbff’s immune measles serum has been of definite value as a prophs lactic for 
measles 

If the sprum is administered to contacts not later than the fifth das of cvpesurc, alwaia 
I ountiiig the date of onset ns the first dai of the disease, protection seems assured in about 
'•0 per cent 

Those 11 ho recciie serum carli, jet are not wholh protected, pass through an attenuated 
form of the disease 

Passive immunitj endures from two to four weeks and in some instances even longer 
A child was placed, through error, in a measles ward two weeks after he had received 7 ce 
of immune goat scrum intramiiscularlj This child, because of his close contact with many 
cases of measles in all stages of the disease, was belicicd to be hopelessly evposed and so 
was not removed from the ward, whore ho remained for more than two weeks He did not 
contract measles 

The serum produced no deleterious effects, regardless of age or plnsical coiid lion of 
the patients in whom it was used 

The advantages of the Tunnieliff serum, as compared with convalescent meas’es scrum, 
ire evident when the question of suppU is considcicd Ultimatch, it is hoped, the Tunmeiff 
scrum Will be easily available for all who dcsiie it, whereas a similar situation can soarcclj 
be hoped for m respect to convalescent scrum 

LIVEE DAMAGE IN TREATED SYPHILIS Drobilinogen Determination in Treated 
Syphilitic Patients, Brovra, H, and Greenbaum, S S Arch Dormat and Syph , 
October, 192G, vn, 434 

A sensitive test of In or function is of prime importance to the syphilographcr because 
of the well known effects on the liicr of conimonli used antisjphilitic remedies 

The inabihtj of damaged Incr cells to remove urobilin from the portal circulation 
necessitates elimination bi the kidnejs, and thercfcrc it has been proposed that some idea 
as to the presence or even the evtent of hepatic damage maj he had from examinations for 
tirobihnuria 

The authors studied the question bv the application of the test described b\ YTallace 
and Diamond (Arch Int i[cd Tunc, 1925, ww, G98) to 100 cases of syphilis under treat 
ment Over 500 determinations were made Their conclusions were that the results of 
urobibnogcn determinations on the urine of treated sjphilitics were too variable to sene 
as an index of hepatic damage in such patients 

BLOOD SEDEMENTATION Significance of Blood Sedimentation In Urology, Llttcn, L. 
and Szpiro, J Ztschr f Urol , 192G, x\, 481 

The nutlioTB made 118 tests on 41 patients in the TJrolcgic Section of their hospital by 
Linzcnmeicr’s method and came to the following conclusions T1 e value of the sedimentation 
test in differential diagnosis between inflammatorj and noninflammatory diseases and between 



ABSTRACTS 


777 


benign and malignant nc^growths was confinncd but it must ainays be interpreted in con 
jiection nith tlic other clinical findings With this reserration tht sedimentation teat is 
valuable m urology in distinguishing betveen hypertrophy and cancer of Uie prostate and 
in the differential diagnosis of kidney cohe Litton ’s curve is recommended in the differentia 
tion of the course of sedimentation Tina curve shons that where there is greatly increased 
rapidity of sedimentation the seventy of the pathologic process is shown in a particularly 
rapid fall in the terminal sedimentation Sometimes m doubtful case*! tlic scduncntatiou 
ttat can be judged onJv by the use of these curves By repeated reading of the eedimonta 
tion time at certain intervals and by the course of the sedimentation a true picture of the 
course of the disease can be obta nod and a more accurate prognosis can be rc ichcd than by 
oilier methods 

KIDNET FXTNCTION The Bate of nitration and Eeabsorptlon In the Human Kidneys 
Eehberg P B Biochcni Jour London \v 447 

The filtration rcnbaorption theory is discussed Its present st ite calls for a thorough 
aiodi/ication, or for the complete abiiidoiimciit of filtration as the main faitor in excretion 
ly the kidney 

The amount of creatinine present in the urine of man after ingestion of this substance 
is BO large that it requires a filtration of up to 200 c c per min to explain it 

Tiic possib hty of this is discussed and the result is taken to be m favor of the filtra 
tion tlieory 

The surface a\ nibble for reab orption in the proximal convoluted tubes alone is so large 
that provided it shows only the same power of rcabsorption as the cloaca of the bird it 
may rcibsorb the wliole quniititi of fluid required in the concentration profess in tlic tubules 
The different nays in which a diurcMs un% b obtained according to the filtration 
reabsorptiou theory are tnumcrated and discussed mth examples 

BISMUTH BFrEOT OF ON KIDITEY A Study of the Blood Chemistry and the His 
topathoiogy of the Kidneys After Experimental Bismuth Injec Ions Broxrn H 
Saleeby B E and Schamberg J F Jour PbarmacoJ and E\per Thorap, August, 
102G, xxMii 165 

These la^estigatioos were piouiptcd by the iiitrtasiug use of bismuth therapy in syphilis, 
A single product— potassium tartrobismuthatc m ohie oil — was used for experiments on 
rabbits from which it was found that 

The histopathologic changes m the kidney icctioiis correspond in general with the blood 
urea findings The changes in one rabbit were severe in another less severe and in another 
tlie least changes were noted It would appear therefore, that blood chemistry tests would 
prove of value in controlling bismuth Iherapv in human beings 

These studies indicate that bismuth is a drug of rclativeh Io\ toxicity Wicn one 
considers tliat ns high as 30 mg pir kilo (9 times the therapeutic dose for the human 
species) were injected into rabbits without producing an alteration in the blood chcmiatn 
indicative of nephritis or his ologic ci dcnct of material kidney damages the latitude be 
tntcn the therapeutic and toxic dose may be appreciated 

EETIOULOCYTES The Clinical Significance of the Eetlculated Red Cells Damaahek 
W Boston ilcd and Surg Jour April 2D 1D2G cxciv, 750 

Polychromafophilia, a universally conceded sign of regeneration in the fixed prepara 
tion runs parallel nt times to the reticulation of the unfixed Bmcar 

Ap astic anemia, whioii is an cxtremclv rare condition represents a rapid failure in 
bone marrow growth with resultant anemia and death Accordingl\ the reticulate count 
wou'd be expected to be aim st mi and to remain eo until death The few cases tliat ntro 
observed boro out this assumption 

In purpura licmorrhagica in which there is a failure in platelet growth resulting m 
hemorrhages and anemia it ms observed that when the reticulate count ms low and rcmaimd 
so the paticulB continued to b'ced and finally died on the other liand when the reticulate 
count became high the platelets increased and the patient recovered 



778 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


Marked reticulosis in congenital hemolytic anemia is a pathognomonic point in the field 
of diagnosis, differentiating that disease from all other anemias with large spleens 

In the anemias of pregnancy, the reticulate count acts as it does in the other anemias 
In the leucemias and diseases of Ijanphoid origin, the reticulate count may be slightly 
elevated, but without relation to the course or scope of the disease 

APLASTIC ANEMIA Differentiation of Aplastic Anemia and Essential Thrombocyto- 
penia, McEIroy, J B South Med Jour , May, 1920, xix, 325 

Aplastic anemia is a severe myelopathy with deficient regeneration of the blood elements, 
characterized in many cases by extreme pallor of the skin, hemorrhages from the mucous 
membranes, petechiae and eccloanoses, absence of sp’enic enlargement, diminished hemoglobin 
metabolism, absence of plastic changes in the red blood cells, leucopenia and relative 
lymphocj tosis, pronounced thrombocytopenia with lack of reaction from adrenalin and 
splenectomy, Rumpel Leed s phenomenon, prolonged bleeding time, nonretraetility of clot, 
reduced bilirubinemia, and aplastic bone marrow, nluch resists all forms of treatment and 
in which splenectomy is positiiely contraindicated 

Essential thrombocytopenia is a thrombol 3 tic purpura, differing from the above in 
periodical occurrences of hemorrhages from the mucous membranes, frequently enlarged 
spleen, normal hemoglobin metabolism, presence of plastic changes in the red blood cells, 
increase of blood platelets after adrenalin and sp’cnectomy, and a varigated bone marrow 
nhich IS often benefited and frequently cured by splenectom} 


API.AST10 anemia 


ESSENTIAL THROMBO 
CTTOPENIA 


I General Symptome 
a color of skin 
b skin and mucous 
membrane hcmor 
rhages 

c mouth canty 


d spleen 
e urine 

f gastric secretion 
g stool 

EL Blood Findings 
1 Morphology 
a erythrocvtes 


b leucocytes 


c blood plates 


2 Stasis experiment 

3 B'eeding time 

4 Retractility of clot 

5 Color index 

6 Bilirubin content 


alabaster 

usually pronounced 

frequently gingivitis, sto 
matitis, angina necrotans 

often small, not palpable 
no urobihnnria 
often disturbed 
very slight urobihn content 


oligocythemia, progressive, 
poikilocytosis, polychroma 
sia, reticulated cells absent 
leucopenia, marked reduc 
tion of granulocytes, rela 
tive lymphocvtosis 
pronounced thrombopenia, 
(adrenalin and splenectomy 
do not produce an increase 
in thrombocytes) 
skin hemorrhages 
markedly prolonged 
absent 
usually one 
reduced 


variable 

periodical occurrence with 
free intervals 

numerous small hemor 
rhages, almost always gm 
givitis 

enlargement may be present 
often urobilinogen 
usually normal 
normal urobihn content 


number variable, often en 
dence of regenerahon 

often leucocytosis, d i f 
ferential count shows noth 
mg distinctive 
during attack marked throm 
bopenia, after adrenalin 
and splenectomy an m 
crease of platelets 
skin hemorrhages 
prolonged during attack 
absent 
below one 
normal 
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LABORATQEY TEOHNXO 

BmEXTBINEMIA IK PEEGITANO'y The ElagnosUc Value of BiUnilJineniia in Preg 
naacy Mandelstanun A and JfageJkofiT !» Monatsehr f Ocburtsli n Gynak , June, 
1920, Ixxii, m 

Tho pIoBma is separated from eitrated blood and 0 5 ec placed in a watch glass 
One c c of 20 per cent tnchloracetic acid is added the mixture stirred with a glass rod 
and filtered through a Bmall filter 

When the filter paper dtiea at room temperature, a positive reaction is indicated by 
a green color With a negative reaction the sediment remains yellow or dirty white 

The reaction is always negative in normal cases When nsed for the diagnosis of 
pregnancy, all factors leading to increased bihrubsn in the blood, such as heart and liver 
disease, must be excluded 

The authors tested 134 cases and concluded that the test was a frequent but not 
constant sign of pregnancy It is of no value m the differentiation of tubal pregnancy and 
adnexal infiammation as it may bo positive m the latter 

HEMOLYSIN FORMATION The Eonnatlon of Antisheep Hemolytic Amboceptor in tha 
Normal and Tuberculous Guinea Fig Louis P A. and Loomis E Jour Exper 
Med October, 192G xl 503 

The guinea pig infected with virulent tubercle baalli develops much more antisheep 
amboceptor than do controls when given like amounts of sheep red blood corpuscles 

The curve of antibody production in the guinea pig when treated with sheep red 
blood corpuscles shows a departure from curves previously determined m other animals 
These facts were ascertained as part of an effort to learn more of the functional 
nature of the inheritable factors cootroUmg natural resistance to disease 

BLOOD StrOAB A Study of the New Benedict Method for the Eetennluatlon of Blood 
Sugar Rockwood R Jour Biol Chem July J02C Ixiv 187 

The new Benedict method for blood eugax was compared to the Polin Wu in a 
senes of 300 samples of blood 

The Benedict reagents whieli have been used up to the present time do not require 
so great a eorrcetiori for lack of proportion m color development ns the Polin Wu 

The nonnnl cases in this group show a mode between 75 and 85 mg per lOO c c , 
and a range of from 50 to 120 mg 

The difference value between the Fobn Wu and Benedict methods does cot seem to 
be correlated with any factor in the condition of the diabetic patients 

The cuprous oxide precipitate in the Benedict test is less soluble than in the Folin Wu 
especially with high blood sugars 

The substance causing the difference value is apparently not one of the ordinary 
nitrogenous reducing substances since the difference value la not increased in uxemia 
Sugar tolerance tests show no characteristic variation in the difference value 
Tlie substance causing the difference value seems to be present in greater quantity 
la the cells than in the plasma and is soroetimce only present there 

SFiaoCHETA PALLIDA Congo Red and Hydrochloric Acid or Nitric Acid <minias) 
Method for Treponema FaUIdum Examination, Hdasco L Jour Philippine Med 
Assn, June 192C vi 196 

(a) Take a small drop of secretion from n suspected Icaioa and deposit it on one 
Cud of a clean slide Emulsify it wiUi on equal quantity of Congo Bed (2 5 per cent in 
water) Make a smear as for blood Air dry 

^(b) Pour enough concentrated BCl or HNO^ in a email Petri dish, or similar con 
tamer and place the allde on tbo run of the dish smeared surface down so us to come 
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in contact only with the fumes of the acid Almost instantly the smear turns blue and 
in thirtv seconds is readj to be evamined under oil immersion objective The Treponema 
pallidum will be found as clear white spirals against a uniformly blue background ” 

GLUCOSE ESTIMATION Oa the Estimation of Glucose in the Presence of Phosphate 
Buffers, Visscher, M B Jour Biol Chem , July, 1926, l-vix, 9 

It IS pointed out that the presence of potassium acid phosphate in glucose solutions 
lowers the reducing power of the glucose for copper This fact must be taken into account 
whenever the sugar content of buffered solutions is measured 

SYPHILIS, PLOCCULATION TEST WITH DEIED PISH EXTRACT Chemical Appli 
cation of Flocculation Reaction With Katsuobushi (Dried Japanese Fish) With Blood 
Serum and Plasma in Syphilitic Children, Takeda, S Oriental Jour Dis Infants, 
July, 1926, 1 , 81 

The author cut up Katsuobushi, mixed it with ether, and let it remain for three dajs 
at room temperature (15° C ), changing the ether several times After removing the 
etlier, he added So per cent alcohol in proportion of 1 5, after which the mixture was al 

lowed to stand for one week at room temperature and then filtered 

The test gives results approximating those of the Wassermann in 85 per cent of ICO 
eases This test was also tried in 400 cases b> Sasaki (Sasaki, E Oriental Jour Dis 
Infants, Julj, 1926, i, 82) with an agieement of 89 to 90 per cent in activated or 

inactivated sera and an agreement with Wassermann reaction of 88 75 per cent 

diphtheria bacillus The Corynebacteria (Diphtheria Bacillus and “Diphthe 
roids”) The Importance of Microphotography as an Aid to Their Classification and 
Identification, Thomson, D , and Thomson, R Annals Pickett Thomson Res Lab , 
London, 1926, ii, 51 

The authors comment upon the fact that there are hundreds rather than a score 
of "diphtheroids"’ whose satisfactory classification is a matter of great confusion and 
difScultj, which has been farther intensified by the habit of appljing definite names to 
diphtheroids which have been inadequateU described 

Thej contend that the clearest, most easily and rapidly comprehended, as well as 
the best method of recording the diphtheroids in an orderlj and accurate manner is to 
give a caTe‘’ul and complete list of tests and characteristics of each, accompanied by as 
many good photographs as possible 

In pursuance of this p’an, in a paper covering 149 pages, they present such a study 
of the diphtheria and "diphtheroid" strains (72) embodying complete cultural and micro 
photographic characteristics 

The paper is illustrated with 130 microphotographs which well repay study 
Their study involves routine culture on the testicular infusion peptone glucose agar 
(Annals Ficl ett Thomson Res Lab , i, 223) and on the following sugars glucose, maltose, 
galactose, saccharose, lactese, mannite, and dextrin Frequent microphotographs of both 
Gram stained specimens and growth in culture form the remainder of their basis for 
classification 

The paper contains a wealth of data and can be studied with profit 

FRECIFITATION TEST FOR SYPHILIS A Simple Rapid Precipitation Test for the 
Diagnosis of Syphilis, Butler, H W New Orleans Med and Surg Jour, August, 
1926, Ixxiy, 105 

Antigen Preparation — Fresh baby veal hearts are selected, and the superficial fat is 
removed The muscle is ground in a sausage grinder, spread on paper and dried with the 
aid of an electric fan After it is completely dried, it is powdered in a mortar and 
extracted with ether Four hundred c c of ether are used to each 100 gm of powdered 
heart This is allowed to act for ten minutes, shaking frequently, and the ether is then 
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filtered off The material Is extracted agam three different times with 300 ce of ether 
which js filtered off and discarded in each instance The ether extracted powdered heart 
muscle 18 now dried free from etJier, and for each grata of the dry material 5 c c of 
95 per cent alcohol are added and maceration is allowed to continue for three davs at room 
temperature after which the alcohol is filtered off and enough 95 per cent alcohol added 
to hnng It up to the original volume This constitutes the defatted alcoholic heart extract 
for Uie antigen Six decigrams of cholesterol and See of glacial acetic acid are added 
for each 100 cc of the alcoholic extract This is filtered after sointion is effected and 
constitutes the finished special antigen for this teat This antigen seems to be stable 
for at least several weehs 

Technxc — Ono c.c of antigen is measured into a test tube and 2 cc of distilled 
water into a second tube (normal saline can be used but the solution is unstable) ilmng 
is effected by pouring the solution from one tube to the other back and forth for at 
least six times 

Two drops of serum arc placed upon a clean shdo about the junction of the middle 
and outer third With, a pipette used only for the antigen dilution three drops of the 

dilution are placed upon the slide near but not into the scrum These are mixed on the 

slido thoroughly with the end of a toothpick or other suitable instrument and the sbde is 
slowly rocked for two minutes If the scrum is positive a cbaractcnstic granular precipitate 
which can be cosily seen develops during the rocking process If negative no specific 
precipitate forms within the two minute time limit 

SFIEQOHETA FALUDA, STAINING OF Staining Splrocheta Pallida In Sections by 

Silver Impregnation Iiukes 3 and Jelinek V Ztschr f IrnmnnoL n Exper 

Therap,Apnl8 1926 xlni 83 

The authors have had good results with the following method 

Fonnol fixation Alcohol twentj four hours Placo in water until the pieces fall to 
the bottom Silver nitrate 2 per cent for two or three dais Short irrigation with distilled 

water Thirty per cent grape sugar solution for two dais Place in water for long 

Umo * Fiozen sections or embedding 

They also used with success the solution below instead of glucose oa an ondizing 

agent 

Onion skins are macerated anti boiled for a long time then thej are pressed and 
filtered several times until the fiuid becomes clear This is allowed to ferment and la 
then Bteriliacd and filtered 

If a rapid method is desired sections that baio been well dehjdratcd in alcohol 
(up to two hours) are put in distilled water and left until they fall to the bottom They 
nre then put in 2 or 3 per cent silver nitrate for three hours at 56 and then washed 
in water and reduced m onion stain for two or threo hours at the same temperature The 
sections are then washed with alcohol balsaxa. 

ANEBOBES A New Method for the Cultivation of Aneroblc Bacteria With Oystein in 

Media, Hosoya, S Japan Med World April 15 1926 vi 83 

Broth coataxmug 0 001 per cent of Icystem hydrochloride adjusted to 7 2 to 7 2 
gives a profuse and rapid growth of obligate anerobes without a vaseline seal 

OVA IN FEOES A Method for the BottUne Examination of Feces for the Ova of Para- 

bIUc Worms and Encysted Amebas, Johns, F M. New Orleans Med and Surg Jour., 

3926, lixix, 218 

Formed or scmisohd stools are diluted from 10 to 15 times with water shaken 
well, and strained through two layers of cheesecloth directly into a 12 by 115 mm. (% by -4 
inch) round bottom tube Balance tube m centrifuge (This should bo equipped with Cornell 
abJelda and aboald be able to run at least 1500 rpja ) Start ccatnfngo and immediately ad 
vance to full speed of 3500 rpan Shut off power within from fifteen to twenty seconds after 
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advancing the speed Pour o£E the supernatant fluid, resuspend sediment with water and re 
centrifuge (Another such washing will frequently clear the sediment'stiU more ) Decant again, 
leaving a few drops of water with which to shake up the sediment Pour on slide and 
spread out to where all particles on the slide are easily visible under the low dry lens 
and examine as for parasite ova 

DTJCEBY BACILLtrS Technic of the Isolation of the Streptohacillus of Ducrey, Durand, 
P Compt rend Soe de biol , Pans, June 4, 1926, xciv, 1324 

Medw — 1 Agar with sheep ’s blood One hundred and fifty c c of ordinary agar 
(3 per cent) in peptonized beef bouillon of about Ph 7 6 previously sterilized in an Erlen 
meyer flask with a capacity of 250 c c is placed over a water bath until completely melted 
This nutritive medium is then cooled to about 45° C and from 30 to 50 c c of fresh 
defibnnated sheep’s blood is added Sheep’s blood which has been kept aseptically may 
be used The medium is divided into inclined tubes which may be used in a few hours 
or as long as they are not too dry 

2 Pure sheep’s blood Sheep’s blood obtained asepticallj from the juglar vein is 
immediately divided into tubes 11 cm by 11 mm which are placed in an inclined position to 
favor coagulation At the end of a few hours they are placed in an upright position, and 
the serum soon separates from the clot 

These tubes may be used as soon as the serum exudes and separates from the clot, 
but it IS better to wait for half a day They remain good as long as they have not 
dned out, even if the serum is tinted with hemoglobin Both media should be stoppered 
and kept in an ice box if they are not to be used for some time 

If the bubo is not opened, puncture should be made with a large needle on a tight 
synnge If the bubo is open, pamt it with tincture of iodine after slight pressure, then 
apply a tampon wet with alcohol The sample is taken from the interior with a pipette 
In the case of chancres, if possible, select one in the state of a pustule which has not yet 
opened Touch with tmcture of iodine, then with alcohol Remove the epidermal layer 
aseptically and obtain the pus with a platinum wire or a pipette When the chancres 
are wide open, the whole surface must be sterilized and the streptohacillus obtained from 
the deeper layers In order to do this, clean carefully with gauze, then apply a tampon 
of tmcture of iodine for three or four seconds, wash rapidly with alcohol, and dry with 
gauze The chancre is then squeezed with the fingers until a serous fluid exudes This 
Uuid, which may be blood tmged, is picked up with a pipette 

The agar with sheep's blood is an excellent medium for the bacillus of Ducrfy, but 
it IS also favorable for many saphrophytes, hence this medium is used for clean products 
(unopened buboes or chancres) Less material is reqiured and more tubes are to be used, 
and the material is to be spread over the whole surface of the tube when the lesions are open 
The tubes of pure blood are less favorable for an abundant development of the 
streptobacillus, but it is less favorable for other bacilh The material should be implanted 
in the serum, not in the clot 

The tubes are placed in an mcubator with a rather low temperature, preferably 30° 
to 36° C On blood agar typical colonies of the Ducrey bacillus develop in from thirty 
SIX to forty eight hours On pure sheep ’s blood the growth should be looked for m 
stamed preparations The bacilh are very few in number, and they often show mvolution 
forms As soon as they appear, they should be transplanted on tubes of blood agar 
Positive results were obtained in 39 out of 40 cases by these methods 
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Neio Books Offered to Profession 

new Illustrated Catalogue just issued by T7 B Saunders Company medical pub 
hshers of Philadelphia and London, describes and illustrates more than 250 titles Of 
these, many are important new books or new editions not described m the former issue of 
their Catalogue 

A serviceable featnre of Sounders Catalogue is the giving of the month and year of 
publication of each book listed This together with the description and in many cases the 
table of contents author and price makes the Saunders Catalogue one of unusual accuraev 
and precision from which the djctor mai select and order his niedieal books 

A number of new books lu this Catalogue deserve the particular attention of 
progressive phjsicians nnd surgeons For instance thi.ro are Blumer s Bedside Diagnosis, 
McLester’s Nutrition and Diet Braasch's Lrography Cecil’s new Textbook of Medicine 
Stokes* Clinical Syplnlology, Kolmer a Chemotherapy Ford s Bacteriology Toung 3 Urology 
Eehfuss* Diseases of the Stomach Pclousc a Gonorrhea in the Male, Crohn’s Affections of 
the Stomach, Ewing’s Neoplastic Diseases, de Takats* Local Anesthesio, Wechsler 5 Clinical 
Neurology, Palfrey s Specialties m General Medicine etc etc Anyone desiring a copy of 
this 80 page Catalogue needs but indicate his wish to Saunders Company and one will be 
sent him immediately It is worth having in the library 


Standard Methods of the New York State Board of Health* 

T N this volume are presented m detail the methods used in the various departments of 
the New Tork State Board of Health 
The volume is divided into the sections listed below 

I General Laloratary Procedures in which the handling of specimens, the pruparation 
and use of stains, nnd the handling of experimental and test animals are succinctly but 
dearly outlined 

H The Preparation of Media and Glassware — ^In this section the directions aro precise 
and somewhat elementary, as they aro intended for workers, as a rule nnfatnihar with 
laboratory regulations A variety of media are described and this section alone will be a 
useful source of reference in laboratories in general 

III Methods Used tn the General Dtaffnosttc Laioratones — This section while intended 
for those having some experience m laboratory technic, is nevertheless complete and not 
lacking in detail 

One regrets that in view of the purpose of the book Orskov s method of single cell 
culture IS not described but merely referred to ns reliable and simple nor are there detailed 
directions for micrometry or dark field examinations One notes also that hemoglobin is 
reported in per cent, in spite of the inaccuracy this involves 

Standard Methods of the Division of Laboratories and Research of the Neu lork 
Board of Health By A B Wadsworth M.D Cloth Pp 704 66 Illustrations 1 plates 
Williams and Wilkins Co Baltimore. 


NtTTE In 80 far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion culled from the volume reviewed 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto 
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rV iletliods Used tn ihe Labaratories for Sanitary and Analytic Chemistry, in which 
are described the examination of water, sewage, effluents, wastes, ice, milk, and cream 

V Methods Used m the Antitoxin, Serum and Vaccine Laboratories In view of the 
empiricism of laboratory practice in tlus field, this section will be of great value and will be 
read nith great interest by those engaged in this work In view, also, of the empiricism not 
uncommonlr encountered in the use of such agents the section could perhaps also be read 
ivith profit by many piacticing phjsiciaiis This is the longest section of the book 

The last two sections are concerned with the methods used in the executive, research, 
publication, and librarj departments 

All in all the book is a valuable and noteworthy publication and typographicalli 
exemplifies the motto of the publisher 


The Tongue and Its Diseases'^ 

\ N ENGLISH surgeon coiers the tongue and the diseases to which it is heir in textbook 
proportions There is probablj no part of the bodj about which the aierage practitioner 
of medicme knows less Although written from the surgeon’s viewpoint, the internist will 
find this volume a verj useful addition to his reference library 

“Perhaps the chief lesson of this book is that cancer of the tongue, in place of being 
the hopeless disease that the laity and many physicians and some surgeons seem to think 
it IS, IS just as curable in its eaily stages as is cancel elsewhere ’’ 

The volume contains a wealth of interesting, as well as useful, illustrations 


The Eai, Nose, and Throat in General Practice^ 

A S IN other works of its kuid, the author, a specialist, frequently overshoots the bounds 
^ of general practice It is in no sense a textbook, or one for reference After perusing 
its pages one feels as if he has been listening to fatherly advice There are excellent chapters 
on the general practitioner’s opportunities and responsibilities in acute ear disease The 
nose IS probably not so well done Foreign body in the food and air passages is touched 
on as well as the technic of tracheotomy and diagnosis of acute and chronic sinusitis Tonsils 
and adenoids are not oieilooked, in fact the foimei is overdone fiom the practitioner’s view 
pomt Spate IS judiciously appoitioned to the more uncommon conditions 

The author’s plea for early diagnosis and prompt action in acute ear disease is earnest 
and convintmg 

The fact that many common diseases ot the ear, nose, and throat are preventable 
places a great responsibility on the family doctor In the direction of the life of a patient, 
the speciabst is practically helpless It is the general practitioner who must impress upon his 
patient the blessed value of “facing up to’’ the weather, apply silver nitrate in his first 
attack of tonsillitis, oi appieheusii oly see him with his first eaihclie 


The Diagnosis of Pancreatic DiseaseX 


A BRITISH chemico clinician’s news on the manifestations of pancreatic pathology rather 
tersely and intelligibly stated The w ork presents an anatomic, physiologic, and pathologic 
background, which although not treated in an exhaustive manner, furnishes satisfactory 


•The Tongue and Its Diseases By Duncan C L EltawtUlams C M G , M D Uh M 
F R c S Edin and Eng Surgeon and Lecturer on Surgery to St Mary s Hospital ^ddlng- 
ton Green Children s Hospital and Mount Vernon Hospital Cloth Illustrated PP 
Oxford University Press American Branch New York 1D27 

tThe Ear Nose and Throat In General Practice. An Infoi mal Guide to the Main 
Principles By D A Crow MB Ch B (Edin) Oto-Laryngologist The Royal Sussex County 
Hospl^ Brighton The Sussex Throat and Ear Hospital Etc Illustrated Cloth PP IPO 
Oxford University Press American Branch New A ork 1027 

tThe Diagnosis of Pancreatic Disease. By Robert Coope M.D E Sc. MR.CP 
Assistant Physician Royal Southern Hospital Liverpool Assistant Physician Hospital tor 
Consumption and Disease of the Chest Liverpool Lecturer in Clinical Chemistry tmiverslty 
of Liverpool Cloth Pp 112 Oxford University Press American Branch New York 
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orientation Of course a dassification of pancreatic lesions is included Acute pancreatitis 
is covered expeditious!) in order that the mam theme chronic pancreatitis maj be nrnied 
at logically The latter is rather comprchenslvelj treated under tho following headings 
clinical observations including x ray iindings stlempts to detect failure of the discharge of 
pancreatic 3uice into the duodenum attempts to detect failure of insulin production the 
findings and opinion of a surgeon during an abdominal operation the therapeutic test and 
esoteric testa with dubious foundations About one hundred and sovent) references are 
included 

The author is aoaionhat dogmatic at times criticizing and decounemg dnguostic 
methods which he admits ne\er having tried Ho believes the most important test of chronic 
pancreatic dysfunction to bo the finding of an abundance of striated muscle fibers in the 
feces of persona receiving nii optimum of meat in tbcir dnts 1 his is verv encour/iging for 
the busy internist or Burgeon who becomes lost in a maze of tomplic iting toelmics 

On the whole it is a icr) delightful easav oii tho G udcrolla of the Abdomen 


The Internal Secretions of the Sex Glands 

1^ OT a senes of popular cvaggcrations and unwarranted tlicones but a critical review of 
^ ’ the scientific literature on the subject into which is incorporated the author a own espen 
menta exponenecs and interpretations Hia references to the literature arc most extensne and 
include work done and observations made not onlj on roan but on a wide variety of animals 
such ns dogs fowl fish amphibians and insects The work miglit bo clnnctcnicd as n atudv 
of the comparative phvsiologj and pathologj of the internal sccrclious of fho sev glands It 
will have its largest audience among tho cndocnnologista 

The author presents a summurv of the literature dealing with tho clicmicai aspects of 
internal secretions Having an interest in the subject the authors wero impressed by the 
absence of any collective account of the original contributions on tho subject nod this tho> 
present in the work under rcucw In it will bo found q description of tho history methods 
of preparation and chemical and physiologic properties of the various internal secretions 


The Transfusion of Blood\ 


TT has been said that the first transfusion was performed in 14&2 bj a Jewish plnsiciau 
who gave blood to Pope Innocent VIII According to the storj the blood was obtained 
by bleeding three boys to death This is probaWy fiction since knowledge that tho blood 
circulates dates only from 16‘’8 In tho Middle Ages the value of blood as a htaltli rcslora 
tiro waa recognized but during these times it was taken b\ mouth Tho first successful 
transfusion of blood in animals woo perforrood in 1665 tho first m man was in lOG In 
this case tho blood of a lamb was injected into the veins of a boj who cunouslj enough 
recovered Animals were oftca used thereafter watU manj consequent deaths so that after 
a time blood Unnafusion was forbidden in Prance Eicii after a reasonably satisfactory 
method of blood transfer from man to man had been developed (1835) manv dcatlis resulted 
and It was not until 1907, when wc learned that there arc at least four groups or tjpoa of 
blood which can bo readily identified and same of which oro incompatible with each other 
that transfusion was placed on a finn basis Smcc then prciiminan blood matclnoK hns 
practically obviated serious transfusion reaetioas The more extensive utilization of tins 
therapeutic xncaBuro has sinco depended upon impTOVCmcntB in operative methods The earlier 
orrangements woro crude indcod when compared with tho present day tcchnic ami attempts 


The Internal Secretions of the Sex Gfanda The Problem of the Pubertj Gland 
By Alexander L.lpschut2 MD Profewor of Ph>slo!or> Jn UnHprsitv ir tonl V 

fnrrr’crty P Iv'ttd eenf or Pin olocrv In Pern-o Hn ' r^Uv f'lwltr rl nl) With n Pr iTCo b) 
P H. A- Marshall PR-S Author of The Phyaiotogu o/ reproductic^ With over HO HIus 
trations In the text Uoth in 513 WHltnn a Wilkins Co Pnlt more Md 

tTransfuslon of Blood By Henry M Felnblatt. Cloth. FT Kfi MaoMUJarr Co 
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at transfusion even in expert hands were often unsuccessful This was chiefly due to the 
tendency of the blood to clot before completion of the transfusion 

In 1914 anticoagulants were first satisfactorily used in clinical work so that blood could 
be drawn into receptacles where it would not clot With this method the donor and the 
recipient need not be in the same room, nor indeed m the same building The vast number 
of these so called indirect transfusions during the World War indicated convincingly the 
great value of blood administration in certain conditions, and this experience went far in 
popularizing the procedure 

However, the generally accepted opinion has been that whole blood is more effective than 
blood which has been treated to prevent coagulation, and within the last few years instru 
ments have been devised which hive so simplified the direct method that it has come into 
quite general use in those cases m which transfusion is indicated The present day procedure 
possesses the additional advantage that it is not necessary to cut down upon veins and 
arteries thereby destroying them for future use So satisfactory are these methods that one 
group of authors nas able to report in 1926 the carrying out of 1000 transfusions all of 
uhich were successful as far as the transfusion was concerned 

Blood transfusion is often indicated in a wide variety of conditions, such as sudden loss 
of blood from anj cause, surgical shock, illuminating gas poisoning, chronic hemorrhagic 
diseases, as a preoperative precaution when the bleeding and clotting time of the patient’s 
blood has been found to be delayed, in bacterial infection, debilitating conditions, diseases 
associated with blood destruction, and the like 

Dr Peinblatt contributes a valuable monograph on blood transfusion in which after 
an historical review and a study of the various methods, he describes in detail his own 
method, which may certainly be recommended for simplicity and efSciency 


Technic in the Management of Diabetic Patients* 

A CUBUNCTUEB has become such a prominent part of the medicine of today and the 
home administration of hyperdermics has become so widespread since the advent of 
insulin that haphazard technic, unnecessary jabbmg, and the use of crude instruments, such 
as improperly sharpened needles, is readily detected by the observant patient 

Skill in this line is chiefly a matter of experience and repetition, but there are man> 
little tricks which will promote success and which the author describes in his small brochure 
No technician or physician will read it without getting at least one or two little points which 
he had not previously realized The author also incorporates chapters on the preparation 
and intravenous admmistration of glucose, transportation of blood, and a practical outfit for 
unnaljsis 


Gastric Function in Health and Disease‘\ 

"D TXiE beliGves that while hunger is associated with peristaltic contraction of the stomach 
wall, appetite depends upon the degree of its muscular tone It is the flaccid, atonic 
stomach that is associated with anorexia, while the tonic or hj’pertonic organ is usually ac 
companied by good or abnormal appetite Appetite is a function of muscular tonicity 
Hunger is a function of muscular contraction 

An analogy exists in the skeletal muscles Good muscular tone gives its possessor a 
sensation of well being and an inclination to active movement Actual contraction of the 
muscles results in the movement 

Kecent work would indicate that the level of gastric acidity is not maintained so much 
by the amount of secretion of hydrochloric acid as it is by the extent of alkaline regurgita 

•Technic in the Management of Diabetic Patients By Henry J John M A M D 
Cloth Illustrated Pp 02 The Williams Feather Company Cleveland Olilo 1027 

tGastrlc Function In Health and Disease B\ John A- Ryle MD (London) FR^CP 
Assistant Phi siclan and lecturer on Medical Pathology Guy s Hospital Cloth Pp 
Humphrey Milford — Oxford Unlversitj Press 
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tion from the dnodenum Thas, in gall bladder disease there may be snbacidity or eren 
onacldity, in the past erroneously interpreted as a true achylia gastrica Bat this may be 
due entirely to exeessire duodenal regurgitation It is pointed out that without chloride 
estimations, it is impossible properly to interpret hyperchlorhydne and achlorydric reactions 
■When free acid is in excess, clilondc estimations alone con distinguish between a positive 
hypersecretion and a failure m neutralization The important conditions promoting pathologic 
hyperacidity are (a) excess of secretion, (b) pylonc hypertonus preventing duodenal reflux 
(c) too rapid emptying The secretion of even a normal gastric juice into a too rapidly 
diminishing volnme would necessarily entail a steady rise in the percentage of acidity 

Ryle believes that acid in the duodenom is not ns important a factor in citing closure 
of the pylorus as has been taught Others have shown with simultaneous gastric and 
duodenal intubation that acid in the duodenum does not necessarily close the pylorus The 
most rapid emptying took place at a tune when the duodenal contents were unusually acid 
Carlson has found that not only acid but mechanical and eves alkaline stimulation of the 
duodenum can produce pylonc closure Possibly gastric emptying is entirely similar to 
peristalsis olaewbere, stimulation at one point producing contraction or increased tension 
abovo, With relaxation below A tonic phase in the pylorus is followed by a phase of relaxa 
tion which, especially in the later stages of a meal allows fluid regurgitation when the next 
lower portion, the duodennm, becomes tonic 

The pain of gastric ulcer is evidently not due to hyperacidity It appears to be an 
expression of hypertonus, excessive peristalsis and inhibition of pyloric relaxation, all of 
these factors working together to increase mtragastric tension Even the feeding of hydro 
chloric acid In ulcer will not increaso the pain, aud it may persist with complete onaeidity 
Hurst remarks that hunger pains develop when only a small portion of the food is 
still present in the stomach and the liypcrtonic condition, coostastlv present in cases of 
duodenal ulcer, reaches its greatest development 

Pam disappears when tonus relaxes after the introduction of food, fluid or gas into the 
stomach Ryle suggests that the bcoefleial effect of sodium bicarbonate may be due chiefly 
to the rapid evolution of gas with consequent effective relaxation of tonus Effervescent 
alkalis give more relief than do nonefferveseing alkalis In the absence of free acid, alkalis 
fail to give relief in ulcer, not because the pylorns is incapable of relaxation but because in 
the absence of acid no gas is liberated. 

This theory of the cause of delayed pain in gastnc or duodenal ulcer will explain, the 
development of ulcer symptoms in nervous dj’spcpsia Worry, overwork, the constant go of 
the business man, may produce symptoms indistinguishable from those of ulcer which, how 
ever, clear up entirely with adequate rest or following a vacation Here the primary factor 
was increased tonus Ryle believes that sodium bicarbonate relieves the immediate pam of 
lesser curvature ulcer mainly by facilitating belching nnd thereby lessening tension in ^he 
proximal portion Rjle discusses the etiology of symptoms associated with gastnc dysfunc 
tion such as flatulence, nausea, belching etc His discussion of the results of gastro 
enterostomy and the causes for persistent symptoms will bo of interest to all clinicians 


Food Values* 


^HIS 18 a quick reference manual for aephritics and particular}/ diabetics who are on 
weighed and calculated diets For each article the compiler has indicated the food value 
for different quantities One may find at a glance the quatiitity of protein fat, and carbo 
hydrate and the caloric value of five grams, ten grams twenty grams, thirty grams and so 
On up to One hundred grams This greatly facilitates the preparation of weighed diets 
All of the foods commonly used are provided for in this book 

In addition, wherever practicable the author has Indicated under each food the weight 
in grams of the usual portion, of the food as customarily served 


Food Xeluea— For Calculatlns: DIobetIc and Nephritic Diets escalated from BulIeUn 
No •SUSA Deoartment of Acricuiture By Louise IL Keegan Umveralty of Chicago 
Dietitian for FoljcUmc Hospital New "iork City Cloth Pp 100 The MacmHlan Company 
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In an appendix ive find the usual supplementary information with regard to methods 
of weighing food, conversion tables, simple urinalyses, and the preparation and administra 
tion of insulin 

This book should find its greatest usefulness in the hands of the diabetic patient and 
the hospital dietitian 


A Guide for Diabehcs^ 

T IKE all diabetic manuals this contains the usual necessary information for patients, 
such as description of the disease, food principles, measurement of food, principles of 
dietary treatment, use of insulin and its dangers, general hygienic treatment, urinalysis, 
food analjses, etc 

In two outstanding features it differs from the other manuals The last chapter is 
deioted to home canning of food supplies This is lemimscent of the helpful work of 
Spngge and his couorkers in Duff House Papers (Oxford Press) in which home gardening 
for diabetics is described m detail 

But the great interest of the book of Campbell and Porter lies in its sunphfication of 
the dietary calculations to be made by the patient After the physician has drawn up a 
permanent basic sample diet appropriate to his patient’s needs, containing eggs, bacon, roast 
beef, boiled ham, cheese, and custard, the patient may then substitute an almost endless 
\arietj of foods for any amount of one or more of these basic lugiedients by simply referring 
to a most exhaustive table of equivalents No calculation is necessary after the calculation 
of the standard basic diet 


Defective Memory — Ahsenlmindedness and Then Treatmeni\ 

HE first portion of this book consists in a popular presentation of the psychology of 
-*■ memorj The information is consistent with our psjchologic knowledge 

“If I desire to recall something to mind, I must first fix it there A thmg which has 
not been fixed cannot be remembered If, howeier, I desire to remember a thing well, I must 
focus on it At this point will power becomes necessary A man who lacks this is unable to 
concern himself long enough with an object to concentrate his entire attention upon it and 
to observe it from everj angle His observation of it will be fleeting, his fixation of it but 
superficial, and consequently his remembrance of it will be but short ” 

“Easy distraction is a great detriment to the capacity for attentive fixation ’’ 
“Memory in the case of the aged cannot usuallj be perfect because the sense organs are 
dulled and no true images can be formed ” 

“If a person or thing is looked at carefullj, examined critically from every side, and 
so well fixed in the mind because a perfect image of it is formed, there wiU be no trouble 
in keeping it m the memory ” 

Memorj is of two kinds, repetitive and associative The former is based upon constant 
repetition of the idea to be recalled and the latter upon its association wuth other ideas, 
surroundings, or similar situations The best memorj consists of that developed by a com 
bination of the two 

The author establishes his idea that in most instances memory impairment is but a 
symptom and is associated ivith functional or organic disease, such as cerebral arteriosclerosis, 
intestinal toxemia, thyroid deficienej, deficient secretion of the other endocrine glands, con 
stipation, infection, pathologj in the nose and the like The greater part of the volume is 
therefore devoted to a discussion of the treatment of these medical compbcations 

•A Guide for Diabetics By "Walter R Campbell University of Toronto and Maine T 
Porter Toronto General Hospital Cloth Pp 250 The Williams and Wilkins Company 
Baltimore Md 1920 

tDefectiie Memom — ^Absentmindedness and their Treatment Bv Arnold Lorand 
Carlsbad Czecho-Slovakla. Author of OH Age Deferred Cloth Pp 340 F A. Davis 
Company Philadelphia. 
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A sapposed relationship bctrcea diseases and the tjpe of forgetfulness is brought out 
Thus, tUo author states that m senile dcmeaCio. dwturhanccs m the power of fi'ufion arc more 
pronounced, while m general paresis it is the disturbance in the power ot recollection that 
gives the trouble Again in nouraslbenia the power of fixation js frequentlv affeeted in the 
highest degree entirelj ns a result of the ennui and hstlessness of the neurasthenic who 
taVes little or no interest m things about him 

In tlic treatment of the 8\stcmic diseases mentioned the author follows almost without 
exception the gencralh accepted therapeutic measures We arc glad to note that Dr Lorand g 
attitude on gland therapj and particularly the more recently recommended operations for 
rejuvenation is thoroug^^Jy conservative 

The treatment of defective memory consists in improving the patient a general physical 
condition In addition to this in certain tjT>C8 of cases good rosaUs are claimed for thyroid 
therapy, ovarian therapi, bj treatment of cerebral arteriosclerosis and the like The author 
outlines his own plans for training the meinorj As usual these are based principally upon 
fixation of tho attention and upon the calling up of associative memorj pictures 

One of the enjoiabc features of tbe lolume is its wealtli of anecdote on the meraori 
of important perEonages in history 


The Conquest of Disease* 

'TXT' HEN wo sigh for the good old dojs when men were men all women were fair, and life 
was aglamour with romance, wc shall do well to think of the toothless hags of fortj, 
the decrepit roufis of fifti tho open sewers running down the center of ill pared streets tho 
filth, the Ignorance and general sufTcring in all but modern times 

The influenza epidemic of lOlS occurnug within our oivn times was to us tho greatest 
plague which the earth has ever borne But let us turn back the pages of history The 
plague in 80 AS> is said to liaro destrojed as manj as 30 000 in a single day in Rome which 
was then a city of about 1,000,0 d 0 inhabitants Tho ‘ block death of the fourteenth 
century is still without parallel In it Cairo lost daiK from 10,000 to 15,000 souls In 
China more than 13 000 000 arc said to have died of it Cj press lost all of Its inhabitants 
and ships without crena vure often seen lo tho Mcditcrrnneun In Avignon tho Pope found 
it necessary to consecrate tlio Rhone that bodies might bo thrown in without delay as the 
church} ards could no longer hold them 

The greatest castles, buiU b> feudal lords had no such convenience as a bathroom or 
any proper moans of disposing of human filth Excreiocut was thrown into tho surrounding 
moat and it is barelj possible saj’s Bice that the stench arising from tho moat was of value 
in keep ng away enemies Ao wouder sais Bice that heavy perfumes and smelling salts were 
much in demand As a special privilege nuns of certain orders were permitted to batlie 
onco a year, but tlie immodest practice was not encouraged 

Nineteen hundred and twenty seven is n Imppj tune m which to Jive But how did it 
become suehf Chicflj through great meOicat and ’*tnitarj discoxcrics and their practical 
application in public Jiealtli and preventive medicine Dr Rice has written a most readable 
popular exposition on preventive medicine It may be read with pleaBure by the physician 
and with the greatest profit br the mteJJigent Jaj-mau The illustrations arc plentiful well 
executed and informative There comes first « description of the scientific conquests of 
transmissible disease, tho cause of transmissible disease, infection and resistance, then a 
detailed description of those various diseases which arc usualJj studied and discussed b\ 
epidemiologists The last section deals with tho means b) which transmissible diseases are 
controlled, such os vital statistics segregation isolation and quarantine, disinfection sanita 
tlon nnd public health ndmirustration 


The Conquest of Disease Bj TJuinnan B 
Sanltarj Science Indiana UnUersItj Illustrated 
mJHan Co 10'*7 


nice A M 
Cloth Pp 
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EDITORIALS 


Chrome Appendicitis 

T he early surgical knowledge of disease of tke appendix consisted in rec- 
ognition of the fact that some people with severe, acute pain in the right 
lower quadrant of the abdomen later developed abscesses in this region which 
could be drained surgically With the advent of abdominal surgery the idea 
gradually gamed acceptance that the acutely inflamed appendix was an early 
stage in the development of abscess and that its removal would prevent this 
sequel It soon became apparent that not all cases of acute appendicitis went 
on to abscess formation, and the conclusion gained acceptance that the disease 
may be intermittent, with irregular flare-ups and intervenmg periods of qui- 
escence or relative qmescence 

The fourth conception to develop was that there need not necessarily he 
an antecedent acute attack hut that the organ may from the first he the site 
of low-grade chronic mflammatory processes responsible for both local and 
remote symptoms and organic alterations Many and diverse ills have been 
attributed to chronic appendicitis 
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Unfortunately far too many patients operated upon in the name of chrome 
appendicitis have experienced no relief from their symptoms, even though 
the appendix has been removed The phjsieian at first saiv many more of 
these unsuccessful results than did the surgeon, but as a large percentage of 
the patients later required or had operations for other pathology apparently 
causing the same symptoms, the surgeons also gradually became aware of the 
prognostic disadvantages of operating merely for so called chrome appendi 
citis This led many of the more inquisitive among them to carry out exten 
sive follow up work on their own patients from which the'v were able to 
draw conclusions as to the ultimate benefit to be derived from operation 

So much IS 1 nown of the pathology and treatment of appendicitis in gen 
eral that when we see reports of symposiums on appendicitis, we conclude at 
once that they were presented before some county medical societies That all 
IS not well in our understanding of chronic appendicitis is now indicated by a 
symposium on this subject presented before the section of surgery at the 1927 
meeting of the British Medical .Association 

Both sides of the argument were well presented Wilfred Trotter admits 
the existence of chronic appendicitis without preexistent acute attacks Such 
an appendix may be abnormally long is usually abnormally fixed either by 
its mesentery in its proximal half or by being tied down to the posterior wall 
of the cecum, its caliber is not uniform but shows some dilatation usually 
toward the free end, and it contains elongated, separate more or less firm 
fecal masses, while its mucous membrane looks swollen and spongy The 
lymph glands at the root of the appendix and in the ileocecal angle have the 
subglobular shape and glassy look of chronic inflammatorj enlargement The 
cecum is usually large, inert, and contains solid fecal material Trotter 
stresses the evidence of septic absorption shown by enlarged lymphatic glands 
and the evidence of disturbed motor and perhaps secretory functions shown 
by the inability of the appendix to empty itself Glandular enlargement is 
common at all ages, but especially in young adults He suggests that it is 
probably as common in appendicitis as in tonsillitis but that it is often not 
looked for He believes that acute lymphadenitis is a frequent event m the 
chronic appendicitis of children and an important cause of local symptoms 
Gastric &yinptoms, Satulence constipstwo, and sometimes diarrhea are attrib 
uted to disturbed peristaltic functions resulting in nerve irritation in the 
appendix 

Victor Bonney attributes the frequent operations for chronic appendi 
citis m women in part at least to faulty diagnosis Three gynecologic condi 
tions in particular are responsible for this first, disease of the right fallo 
plan tube, second, cyst of the right ovary particularly blood cysts (the 
so called chocolate cyst), and third, retroversion of the uterus with its result 
ant drag on the ligaments about the cecum, always more definite than that on 
the looser attachment of the colon in the left side 

A J Walton believes that primary chronic appendicitis is a doubtful 
entity He, like Willy s Andrews, believes that a chronic appendicitis should 
never be diagnosed unless there has been at least one acute attack The chief 
pathologic changes found in the so called chronic appendix are s diifose fibro 



792 


THE JOURNAL OF LABORATORY AND CLINICAL JIEDICINE 


SIS of the appendix with obliteration of the lumen, usually commencing at the 
tip and steadily progressing downward, and the presence of periappendicular 
bands, binding the appendix to the cecum and undei surface of the mesentery 
He believes that these are degenerative or involutional y rather than inflam- 
matory changes He attributes the greater frequency of pain in the light 
lower quadrant in women in part to greater fiequencv of visceroptosis and 
mobile cecum Sheiien has stated that pain commencing in the right iliac 
fossa IS not due to cliionic appendicitis hlaclaren has observed that the 
appendix is frequently removed for chronic appendicitis with unsatisfactory 
results, but he distinguishes the so-called chronic appendicitis from the re 
lapsing type Stanton investigated a senes of 100 patients who had been 
operated upon for chionic appendicitis and found that only 65 patients had 
been leliered of then symptoms 

In Walton’s experience all those cases of so-called chionic appendicitis 
with pus m the lumen of the appendix, dense adhesions or strictures with con- 
cretion formation had had at least one previous acute attack 

In this country Robert hlorris has offered a classification of five kinds of 
chronic appendicitis He states that the most frequent kind is that which 
leads to the largest number of mistakes in prognosis and which furnishes a 
great group of worthless appendix operations It is an irritative lesion be- 
longing to the normal involution of the appendix, consisting essentially of 
connective-tissue fibrosis He believes that this luvolutionary process occur- 
ring in the appendix nr joung people is a stigma of physical decline and is 
but a part of a group of stigmas which may be readily discovered He speaks 
of the short sternum with ptosis of abdominal viscera, loose kidney, narrow 
costal angle, crowded teeth, and the like Removal of the appendix does 
little good in this type of condition, which in general he classes as neurotic 

The other types of chronic appendicitis in his classification are, appen- 
dices showing scar tissue foUowmg an antecedent acute appendicitis, chionic 
infectious processes involving the cecum as well as the appendix and some- 
times associated with entozoa in the appendix, lymphoid hyperplasia of the 
organ, and chronic congestion associated with chronic congestion of other 
parts of the bowel related largely to blood or lymph circulator j disturbances 

Heitzlei has recently presented a pathologist’s viewpoint He is most 
emphatic in his conclusion that the so-called primary chronic appendix does 
not exist Such changes as exfoliation of the epithelium, hemorrhages in the 
lumen, dimmution in the number of goblet cells, moderate increase of mono- 
nuclear cells nr the submucosa, increase in connective tissue in adults, wid- 
ened spaces betv een the muscular bundles, and degrees of hyperplasia of the 
vessel vails, are not indicative of disease of the organ and occur far too fre 
quently in appendices which have never given rise to any sj mptoms wliatso 
ever He has no hesitancy in declaring that a pathologic basis for chronic 
appendicitis does not exist Those appendices in which changes are found to 
an unmistakable degree are found in persons who have had an acute attack 
but who no longer have complaints referable to the appendix Ilertzler s 
conclusions are perhaps a bttle overpositive and susceptible to some excep 
tions, but they are worthy of repetition here 
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"1 Fibrotje cbanges in the appendix, no matter of what degree, are not 
attended bj olmical sjmptoms 

"2 The anatomic structure of appendices eommonli removed under the 
diagnosis of chronic appendicitis shows no sanation from the appendices of 
mdisiduals siiffciing from no abdominal complaint wintsotaer 

“3 The minimal changes alleged to be present in cases of so called 
chrome appendicitis are ivliolh inadequate to explain the sj niptoms asenbed 
to them considered in the light of like changes m other organs of the body 

“4 Mere alleged iclicf of sjmptoms after the remoaal of the appendix is 
not siiflleient to prove that the appendix nis the cause of the st niptoms 

“5 The aast majoiita of patients so operated upon do not i\cn claim 
relief of their symptoms 

“C The sraiptoms aihged to be due to cluonic appendicitis can be re 
lieaed hi searching out the actual cause and by remoaing it relieiing the 
patient nithout molesting the appendix 

Heyd obscracd in his senes that those patients in nhom the appendix 
nas remoaed for simple localired right sided pain ircre not cured but the 
patients that had appendectomy foi samptoms referable to the upper abdomen 
and in avliom theie aras no demonstrable pathology in either the gall bladder 
or the stomach aacro almost inanriabla cured It aaas interesting to find that 
there aras almost uniaersallv a hisfora of a previous attack of pain avhioh 
could be logically interpreted as an acute attack of 'ippendicitis 

Charles L Gibson Ins rccentla rcaieared a series of eases operated upon 
for chrome appendicitis in the Non loik Hospital snd compared the results 
for the aesrs 1913 to 1918 aaith those for the mteiaal 1919 to 1923 Ho is 
inclined to attiibute flie obaiously better results in the second senes iii great 
part to the substitution of picric acid for iodine os a disinfectant Hoiieaer, 
a studa of lus paper makes one aronder aslietlier more careful selection of 
eases inav not haae boon a more important factor At bast if all surgeons 
Mould folloM the niles aibicb be Ins draavn up for salectioii of cases for opera 
tion the results should be excellent These rules are as folloii s 

“1 A compiehensiae and detailed history 

“2 A complete and thoiough physical examination, including all refine 
mtnts of diagnosis 

“3 Exercise caution in undertaking opciation on aiomen as compared to 

men 

‘‘4 Exercise caution, particularly in the more mature patients particu 
larly women In this class other lesions may coexist or mai be mistaken for 
appendicitis 

"5 Avoid the neurasthenics of any age or sex 

“6 Exercise particular restraint vilien there is no clear and reliable his 
tory of well defined attacl s particularly of localized pam accompanied by 
nausea or lomiting 

“7 Mai e a good sized incision, and, even if a frankly pathologic appen 
dix IS found, look for other possible lesions 



794 


THE JOURNAL! OF liABORATOBY AND CUNICALi MEDICINE 


“8 If no obviously pathologic appendix is found, do not cease looking 
for other lesions until every other possibility has been exhausted, make a 
supplementary incision if necessary ” 

If we grant that there is much evidence against the so-called primary 
chronic appendicitis and against the justification for surgery in this type of 
case, the question naturally arises what is to become of the poor victim of 
this symptom complex? Ji he is to retain his appendix how may he be re- 
lieved? We must expect the answer from the internist or gastroenterologist, 
the neuropsychiatrist, the gynecologist, and the orthopedist This group, ex- 
cept two, has attempted to formulate the answei in a symposium delivered 
not long ago befoie the Sui-gieal Fortnightly Eeview, Boston 

Charles H Lawrence piesents the study of fifty cases showing symptoms 
of intermittent pain in the right lower quadrant, vomiting, nausea, and dis- 
turbance of function of the bowels over a peiiod of a vear or more Twenty- 
one of these lost their appendices and of these twenty-one none was com- 
pletely relieved by the operation Seven obtained partial or temporary rehef 
The most constant symptom iii the entire gioup was constipation Twenty- 
seven showed definite cecal stasis with a more or less dilated cecum which in 
sixteen cases was definitely low or more or less fixed Twelve showed stasis 
more or less throughout the colon, and two showed stasis m the ileum Fifteen 
showed incompetent ileocecal \alve, three diverticulae of the large bowel, 
three adhesions mvolvmg the bowel, and one patient showed a questionable 
duodenal ulcer on x-ray In only one of the fifty cases was there a history of 
an attack that might be called acute appendicitis The chronically inflamed 
appendix is probably only one evidence of a pathologic condition in the lower 
bowel The condition consists of a mechanical obstruction to the pioper evac- 
uation of the mtestme Due to the inability of the intestine to empty itself 
propeily, there results a low-giade inflammation not only of the appendix but 
of the cecal region and, m man> cases, of a considerable portion of the large 
mtestme In many cases, if this low-grade inflammation is eliminated, re- 
moval of the appendix becomes unnecessary The patient usually exhibits the 
picture of probable ptosis, constipation, and toxic absorption from the intes- 
tinal tract 

There is usually slight tenderness over the cecum without muscle spasm 
and with consideiable gurgling on palpation The cecum itself can often be 
felt Pressure over the cecum often gives rise to nausea or epigastiic discom- 
fort, particularly m patients with incompetent ileocecal valve Lawrence 
found that 34 per cent of his series showed headache or veitigo which was 
rebeved when the stasis was overcome Indican is often present m the urine 

Lawrence’s outline of treatment consists first of elimination of the con- 
stipation and cecal stasis with laxatives m the beginning, if necessary, in- 
creased flmd and fruit mtake, mineral oil, atropine and belladonna when 
mdicated, a nonresidue diet with the avoidance of fats and dried foods and 
tonic setting-up exercises, particularly abdominal exercises Abdominal sup- 
ports should be avoided if possible He finds that over 50 per cent of his 
senes have been greatly improved by medical treatment 
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Loring T Swam contributes an orthopedic discussion He attributes the 
attacks m this type of ease to the cecum failing to empty due to diet, 
associated colitis, increased sag, muscle fatigue, and general exhaustion from 
overwork The problem is how to make the cecum empty and so remove the 
cause of irritation and to increase the general vitality The treatment adopted 
consists in daily cecal massage X ray studies have shown that manipulation 
of the cecum causes a mass movement of the whole lower bowel which 
quickly clears it of its contents in one big peristaltic push Massage is there 
fore given directly after breakfast and after supper It consists in a deep 
flat Anger rotary movement beginning with the sigmoid and following the 
colon back to the cecum, the whole process tal mg about fifteen or twenty 
minutes The massage is taken m two positions, one on the back and the 
other in a modified knee chest position The second part of the regime con 
sists in lying down after each meal with a pillow nnder the shoulders to 
hyperextend the chest and raise the diaphragm and all the organs below it 
This IS followed b} a face position lasting for one half hour in order to change 
the position of the viscera In order to prevent the loss of tone through 
sagging of the intestines when the patient is about his daily duties, all stoop 
shouldered attitudes are avoided and correct posture is insisted upon In 
these exercises nb stretching and the abdominal muscle exercises plaj a part 
Some patients arc found to require the support of corsets or braces A period 
of rest m bed for some weeks is requisite Supports arc discarded as correct 
posture IS secured 

JSdward L Young, a surgeon, contributes similar ideas to the symposium 
He finds that approximately one in five patients at the Massachusetts General 
Hospital in whom the diagnosis of urinary lithiasis was positivelv made had 
had from one to four previous abdominal operations m an attempt to relieve 
the condition In the great majority the first operation had been an ap 
pendectomy 

He remarks that Deaver reports that out of 500 cases of chronic ap 
pendicitis operated upon 83 1 per cent were cured but 418 of these had had 
one or more attacks of acute appendicitis previously Coller, of the Univer 
sity of Michigan found 89 per cent of 250 cases either cured or improved, 
but at the same time states that the prospect was not at all good without a 
definite acute attack in the past He emphasizes that the fecal stream mnst 
be kept soft and all tendency to constipation avoided Massage in the right 
ihac fossa while reclining in a tub of warm water is often very helpful as 
IS also the medicine hall in certain cases Correct posture is emphasized In 
Young’s discussion of the surgerv of this condition, he pajs much more at 
tention to the cecum and ascending colon than to the appendix He mentions 
two interesting cases The first patient used abdominal massage for a year 
following operation, then tired of it and the sjinptoms returned He again 
began massage, and they disappeared This was repeated twice thus cstab 
lishmg the causal relation bejond question The second patient had a return 
of sjmptoms after operation He consulted three surgeons one of whom said 
he had gall bladder disease, another ulcer and a third adhesions On postural 
treatment he was entirelv relieved in less than three months without operation 
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As Lawrence has well said, too often the appendix is only the innocent 
bystander in a bad neighborhood, and the surgeon an overzealous policeman 
who feels called upon to arrest some one, while the leal culprit escapes 
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The Doctor and the Public 

T^HERE IS no denj'ing the lack of infoimation or the extent of the misin- 
foimation common to the public at large with legaid to matters pei tam- 
ing to health and disease 

That it IS extieme at times is commonly admitted, that it is the fertile 
soil upon u hich the seeds of quackerj and pseudoscientific absurdity flourish 
IS not ahvavs sufSeiently emphasized oi appreciated 

"We lieai, neveitheless, somethmg of the need for public education in 

these matteis and see the application of vaiious means and methods foi the 
purpose 

Some, at least, of the so called “health columns” of the daily press aie 
value in that they are conducted carelessly, to give them the ben- 
e t 0 'the doubt, others aie the source of propaganda only, and still others 
tail of then purpose in some degree because it is one thing to have knowl- 
edge and still another to impart it to the other feUow And to an equal ex- 
en IS t ns tiue of tlie radio Lectures and demonstiations are well enough 
cir waj and aie of value to those Avho attend them, but the hoise can- 
not be forced to dunk even though he be dragged to the stieam 

The most fallow field for instiuction is right at hand and within the 
leach of every doctor — ^his patients 

There is no physician who will not encounter the most gross ignorance 
and the most absurd ideas in those who consult him professionally This is 
his opportunity to dispel a certain amount of ignorance and to instill— even 
t oUgjli it be in minor degree a certam amount of correct infoimation On 
tie ot ler hand, he mai perqietuate and extend ignorance by careless, casual 
agreement until the patient that all his ills are due to “dyspepsia” and other 
similar pathologic amenities 

It IS the duti of every physician to be more interested in the prevention 
an in t e cure of disease, for this is the aim of the profession toward which 
e-ieiy endeaioi is bent And ignorance and disease go hand in hand 

If the people u ere taught how to Uep well rather than labored with m 
t e radeavor to get ivell, if the aims, efCoits, and methods of preventive and 
prophylactic measures ueie popularly understood and popularly abetted, the 
prevention of disease would soon assume astounding proportions, as witness 
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what has already been done despite prejudice and opposition That disease 
can ever be entirelj eradicated is, of course, impossible There wdl always 
be sufScient ignorance, at tunes expressed in the form, of \arious ‘antis ” 
etc , and sufficient lack of interest which, together with natural effects and 
events, will suffice to continue disease as an cntitj Neierthcless, a great 
deal can be done bt persistent and consistent effort 

Nothing IS inoic discouraging or more depressing to the scientific ph\si 
cian than to entoimter cases of malignant disease or late si phihs, for exam 
pie, nhen thej are to all intents and purposes hopeless and to realize that 
this might bale been and could halt, been aioidcd had onli the patient come 
for aid at a propitious time or to lealize furthei, that his leason for not 
doing so lias because of a belief foi example that as a popular physical 
culture** magazine teaches, sjphilis is cm able bi a milk diet and cancer bj 
the use of diet cancer pastes, oi faith 

The doctor should alnajs be rcadi inihng ind ta„ei to seize eiery op 
portumtj which piesonts itself to explain m ^unplr dtteef and understand 
able phrascologi the tenets of pieientiie medicmi, to mal c cleai whj cer 
tain methods such as laccmatioii, aic efficacious foi cirtam diseases and the 
like 

Nothing vill e\oi be achieaed bj leaving it to tin othci fellow ’ 

The doctor should he the source of true and eonoct information, and his 
patients should be quick to appeal to him foi this and confident of recenmg 
it K his own concepts and ideas are so muddled and so hazj as to render 
him incapable of imparting it tlien he is unfit for the practice of his profes 
Sion The least he can do is to refrain from caiclcss temmologv which tends 
to perpetuate if it does not mangurate error 

The practice of medicine is a profession, and fiom certain angles, it has 
its business elements also, but it can never be dissociated from ceitaiu man 
datory duties to the public Its chief and greatest i«'compensc comes at the 
end of the daj s turmoil when and onlv if the dootoi with his pipe m hand 
and perhaps, some favorite book on his knee can sav looking back ovei 
the daj ’s work I have done mv best I have omitted nothing whicli might 
help my most desperate case I have done nothing which could liann the 
slightest one Mj conscience is clear as to the p'ltient who died 

So saving, he mav face all his problems with confidence that greater nor 
more than this can anjone ask of him 
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ON TO MINNEAPOLIS— SEVENTH ANNUAL CONVENTION 
Amencan Society of Chnical Pathologiets 

The members of the American Society of Clinical Pathologists are look 
mg forward with eager anticipation to the next session at Mirmeapohs The 
program bids fair to excel in interest and scientific import the magnificent 
record of previous conventions 

There has been a demand on the part of members to devote some eon 
sideration to the economic aspects of the field of clinical pathology On 
Friday evemng, June 8, there will be a Round Table Discussion, besides con 
sideration of these matters at our business session 

The proximity of Minneapolis to Rochester wiU undoubtedly bring many 
of our members to the convention in order that they may profit by a trip to 
the Mayo CImio 

The date of the meeting has been purpose!} placed as near to the Amer 
lean Medical Association Convention as possible m order to give our members 
opportunit} to attend the big gathering They will also be able to take ad 
vantage of the reduced transportation rates By carrying the program over 
from the week end to Monday, the intervcnmg Sunday can be profitably 
devoted to committee meetings, also the pleasant reumons among comrades 
in the common cause, the swappmg of reminiscences of our early struggles, 
m the formation of new friendships and pleasant associations The wives, too, 
and members of families of the Fellows will find in the convention a great 
opportunity both for sight seeing and social enjoyment 

Below IS a complete program containing the list of papers os approved 
by the Program Committee 
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Amencan Society of Clinical Pathologists 
Program 

Of the beicntli \tiutial Coaiention 

Minneapolis ^^tnnc'! to 
June 8 5 ant? XI 19£8 
IRIDAT MOB\J I J(\F 8 — D AM 

Call to Order 
Short Bnsineas Session 


Scientific Program 

The Interpretation of the Wsssemnni) Test Bv B Markowitz il D Chicago Illinois 
Complement PreserratiTC — A Prictunl Studv Bv B \\ Bhamv MD Fort Wayne Indiana 
The Interpretation of Bordtrline Allergic ncactioii'! Bv Warrtii T \ aughan M D Rich 
mond, Virginia 

The Vegetative Nervous System in Epilepsv Bv A il r Siundcrs MD Chicigo Dlinois 
Method for Measuring the Bactericidal Action of Whole Blood Agiuist C»rain Positive Cocci 
By William Thallumer MD ami Charlotte Colwell AB Milwaukee Wisconsin 
Spectrophotometric Analvsis of Blood Serum m Nonmtl ind Pathologic Conditions Stud} 
II Charles Sheird Phi) T B Magath MD and C E Osterberg MD, 
Bochestcr Miauesota 

FrIDVT AfTEBNOON Jl Mi 8 10:28—2 PM 
Some Tissue Culture Studies By F A Ilcckcr MD Ottumm Iowa 
Pathology of the ThiToiJ Glaod Bv John W Grav D Newark, ^ J 
Improvement in Technic and Results Mode in Examining Microscopic illy bv the Razor Sec 
tiOD Method Two Thousind Malignant Tissues B\ B T Terrv MD, Rochester, 
Minnesota 

Further Observations with a ^ew Method for Cultivating Tubercle Bacilli A Comparison 
vnth Guinea Pig Inoculation and Petroff s Method Bv U J Corper M D , and 
NflO Uyei, PJi D Denver Colorado 

Some Observations Upon th^ Compariltuc Anntomj of Tuberculosis m Narious Animals 
By Herbert Fot, MD PJnladtlphia, Pennsyh inia 
A System of Sputum Analysis for Acid lust Bacilli By Henry C Sweany MJ) and Asya 
Stanichenko, A B , Chicago, Illinois 

Tuberculous Endometnbs By H D Reinhart M D , and Robert C Moo e M Se Columbus 
Ohio (By invitation ) 

FRIDVY EVEMXf J^^E 8 J02S — i PM 
Hound Table Discussion 

The Postmortem Service at the University of Minnesotn By E T Bell M D Minneapolis 
Minnesota 

The Itoung Clinical Pathologist By W B Gamble Jr MD Charleston South Carolina 
The Hospital Laboratory Director By J J Moore M D Chicago 111 
The State Laboratory By K D Graves M D I carisburg N irg»nn 
Membership By J H Black M D Dallas Texas 

Saturovt Mormno Juxb 9 1928 — 9 a.m 

Retention of Urinarj Constituents After Anastomosis of Unnary Bladder and Intestines 
By F W Hartman MJ) Detroit, Michigan 

The General Practitioner and the Early Diagnosis of Cancer Bv Wm Carpenter MacCartv, 
M D , Rochester Minnesota 

The Sedimentation Time of Die Blood in Jaundice Bv iSnthaii Rosenthal MD MI Blow 
stem M D , M RathmUemtz M D , New York City 
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StudiDs in Scdimcntntion Time B\ Asher ligiida MD,Newnrlv N T 
‘^omc Ohsenntions on the Mccliamam of the Scdimontatiou Hate R\ O I ‘^pohr MD 
and Robert A Moore M Sc Columbus Ohio 
A Ivoir Mctliod of Colonmetrj B\ "Wm C E\ton MD Jicssuk N J 
The Chemistn nnd Cvtolopi of Serous Fluids Bv ihin f Fooid AID < u\ loiuiEhcr^ 
PhD, and A era AVctmorc BS Buffalo Ncu "iork 
A uluo of IvAicIcnr Dcriatiou (Sehilhug Classifitation) in Blend EvmnuMtioii'; feu Clnucnl 
Aledioinc B\ F A\ Nielmus AID Oiinin Nohniski 

S\Tin)\\ Aft>k\<)os Ti n» n in s— i m 

A Ivci\ Mctliud for llemogUjlm netniniuiti us Hi Oh irl a ^lu ird I li I) mi It ui 
ford, il D Roiliestir Aliinusotj 

I crtinent Ficts Coiuornuig Ilumgl Imi H < h I hiuk AID B itt) (n k AXicIiigiu 
Tlic Spi cifieiti of B (otern to thi ButoirJiti \ tn u of OlieniK il With i Noft on Tins 
Apjdjc itmn to Chemother i) \ Bi U lirt \ Kii!t\ MI) U ishm},t<oi I) C 
Results Jii A irioua Disi t&is fr ni tin Himiuitiou f h» j of Inf itnii uul flic tsi of A arciiit 
Prepured from Stuptoiocn If umg LU tise Fwilizm^ low i Hv !• C Toscjnw 
MD, and A C Nukil AID Rochcstci Alimic ol i 
Jurthor Studies on Brucclln Abortus in Aim B\ A (jordm AID md Afiriiru 

Aldtaon South Bend In iiann 

liTupliitn Jciifinins ind Alonfh Infut' ns B \ S ] ubnitr AJ I> Om ili i N briski 
I 'C'lminitjon of Blood for Molirn Bv Toon s Lippiueott M D Ai kslin^, Mississ»p]>i 
I urjnira Ilcniorrlnpic i with Jb port of Tlmt t is s Ii\ 0 i n 13 Jluiittr AI D A\ isliingtoii 
D C 

Estiniitmg till Increment in H» (< n idil 1 u<i «f ImlnnlniN BI td J ro hiccd hi In 
trnienoiis InjCLtion of Tifhoul A i <iii» B\ Chuhtti Colwil) \B nnd J J 

"iates MD (b% iimtiliou) Milwiukt W»st<usm Icil bv title 

SaT( KPIA JoNt I) IJ'’'* — i it 

Annual Banquet 

Presidential Address A H Sanford, AI D Rotiiestci Mnincsota 
The Cults B> Wm 0 Bricn MD Afinneapobs Minnesota 

Greetings from tlie Amcricnn College of Surgeons By M T MneE-ieliern M D Oiicigo 
Dbnois 

Movdvi Jlnl 11 19-h — tu J- \ 'i xm) to i M 

Business Session 

Call to Order 
Reading of Almutcs 
Unfinished Business 
Reports of Committees 

Sxactltae Cammi/Icc—Vr J V Ivolmcr Cliairniin Pliilndclpliiu Ij 
Pvblic relations Committee — Dr F E Sondem, Cliairimn york 

Committee on rxliitiils—Tli A. C Broders Cimininii Itorlirstcr AIiuii 
PtMwatmi Committee— Vr J A Ivolmcr, Cliairnnii Pliilnilclplin 
Eescareh Committee— Tlr II J Corper, Cliurnnn Denier Colorado 
Committee on. registratiim of Teehiiiciam—Vr Kono Ikedi Clnirmin SI Pni) 
Minnesota 

Committee on Shad Croupi—Vr 1 « IHrtiiim Clnirinaii Diliiit 

Smice Surcau Committee— V)! H V Kildiitre Cliurm in Illaiiln (m 
Election of Ivciv Members 
"Neiv Business 

Nom nations — Report of Ivominating Committee 
Hectiou of Officers 
Induction of Officers 
Adjournment 
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All the members of the Amencan Society of Clinical Pathologists will 
mourn the untimely demise of the Secrctarj and one of the founders of the 
Societj, Dr Ward T Burdick His presence will be sadly missed at the next 
meeting An obituarj and biographj iiiU appear in a future issue of this 
Journal 

Dr Sanford, our President, has asked Dr H J Corper to act as Seeretarj 
Treasurer, pio tern until the next convention, nheu a successor to Dr Burdicl 
mil be elected Address all correspondence to the American Societj of Clin 
leal Pathologists, Children’s Hospital Denier, Colorado 



AMERICAN ASSOCIATION FOR THE STUDY OF ALLERGY 

Program 

MoKNma Session — Ju\e 11, 192S 

1 Cistor Bean Dust Asthma 

Karl D Figlor , D , Toledo, Ohio 

2 Urticaria 

Zell i IMiite Stewart, MD, Iowa Gita, Iowa 
I The Yaiiabiliti of Skin Keactioiis to Pollens 
nun L Hiilier, MD, Chicago, 111 

4 Asthma in Cliildieii Boentgen Stiidr of the Chest Laiitcin Slide Demonstration 
M Miiri ij Peshkin, MD, Ktw Yoik Citi, N Y 
1 •Vllcigic Bionchitis 

Giorgc L 1\ I'dbott, M D , Detioit, Mich 

Afternoon Session 

1 Prcsidenti il Address 

Hun ^ Beinton, MD, Washmgtou, D C 

2 The Path(dog\ of Asthin i \utops^ Reports 

Bernud Steinbeig, MD, Toledo, Ohio 

3 Incidence and Signific iiKC of Xcgative Skin Tests in Pollen Asthm i in Inf Hits and Toiing 
Children 

I S Kahn, M D , San Antonio, Texas 

4 Some Causes of Therapeutic Failure in Cluneal Allerg) 

AVarren T A'aughan, M D , Richmond, A'^a 

5 The Meclnnism of Kegatiie Cutaneous Reactions in Ha) Fever 

Samuel Feuiberg, M D , Chicago, HI 

C The A'alue of Pliosphoius iiid Ci’cium in Bionchial Asthma, Hay Feicr and Allied Diseases 
A Stud) of loO Cases 

Alcxandei Stcrhng, M D , I’hil idelphia, P i 
7 Coinparatnc Pollen Counts iii A iiioiis Districts of tlic United States 
0 C Duihaiii Indi in ipolis, Ind 
b Some Uniisii il At uiifcstatioiis of Allcigi 
Samuil J T mb, AI D , Chic igo, 111 

Mondxx Evening — Banquet 

Speaker of the evening 

A Critical Renew of the Mechanism and Terminolog) of Allerg) 

John A Kolnier, MD, Professor of Patholog), Uniiersit) of Pennsrlvania, Pa 

Morning Session — June 12, 1928 

1 Further Obsen ations on the Use of Filtered Air in the Diagnosis and Treatment of 
AUergic Conditions 

Milton B Cohen, MD, Clei eland, Ohio 

2 The Potential Asthmatic 

F M Pottenger, MD, Moiirona, California 

3 Acquisition of Human Hi persensitii eness 

Ra\ M Bah cat, MD, Oklahoma Citx, Okla 

E'ection of ofScers for the ensuing )car and a business meeting will be held following 
this session 
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CLINICAL AND EXPERIMENTAL 


ON TUP P\TiI()t,nGil OP IRON* 


B\ Frederic Proescher M D \nd AnitRT S Ari u^jt \ f Ar\F\\ Cawf 


T he confnifs of this article iro t continmlion of oui nnPstigTtions On the 
Pathology and lahoioton/ Dtn(j7tov<i of Paicsi^ Hric stated tint n 
rapid denniicralization of non takes phct in tiu brain due to disintegration 
of ganglion cells nitli plngocitosis ol flun (ontonts The uoii fiom these 
cells 'i\as found about the blood et^sils in (hen lumina and m the pen\as 
culnr Impli spaces It nas also found in the spinal fluids baMiig been feiritd 
down fiom abose b\ the toi^e ad\entitinl tills In thue it could be easilj 
identified h^ aii^ of the common stains toi inoifnnic iron 

No observations weio imdc ns to fin exact nntuu and locition of the non 
vnthin the cell nor woic aii 3 istuiMM iiuestigitions cniicd out to ascoitain 
whether oi not similai piocr ssos tike place on other tissues of the bod\ c 
therefore piocceded with these objects 

JIolisclP used solutions of potash to iiiiin is) the oiganic intncelluhi iron 
and showed firmU combined (misled) non sometimes in the cell wail and 
sometimes in the cell contents and a^nin in botli 

Petit found neaih all the iron in bnikj to be combined with nuclein 
These findings weie from e\ti action expeiimeiits with acid alcohol The affin 
ity of dead nuclein for non and ccitain d\es tluows some doubt upon these 
findings 

Macallum^ has thoroughh imestigatod the subject with non ficc xeageiits 
and extraction solutions of acid alcohol >.otlung to compare with this e\ 
tensive rcseaich has been described sinci As a stam he used nciddicd potas 
smm feirocjaiudc or nmmoimim hjdrogen sulphide changing some jears 
later to the moic sensitive and difierintial liematovj Im ^ Poi fiutlm details 
on staining the reader is icftrrcd to these articles Extnets therefrom ptr 
taming to oui work follow ^ 

Unmasked (i^ort^nlc inciudmg ilS muriate) iron is rrtaiiied the clironintiii \ction 
an blood jb cxtromcl) elovr ruling iJrrs out jn ail obaerrtd scclions (p VC) None «>f 

From the Pnlholoslcal Eaboratirv of Vbt»ct\ Strt HojUiI \Rncw Catif 
Rocelv'ctl for publication ?>o\cnjber 21 ja 
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the iron found in the nuclei is denied from the cj topi ism (p 199), though the diffusion 
mai occur in tho reierse direction during eitrietion (p 194) The greater part and 
sometimes the iihole of the assimilated iron in the cells of higher animal life is held 
in the nuclei in tho chromatin of iiliich it is cliiefl} found It seems that the amount 
of iron demonstrated corresponds in all cases mth the amount of chromatin present (p 
205) Nucleolar elements also possess a trace of iron as shoim by the Prussian blue 
reaction The nucleolus probably is not essentially formed of true chromatin in the cases 
studied The number, size, and shape of each are not constant, iihilo not infrequently 
the central portion appears fiee from iron These bodies are alnays attached to the 
chromatin network (p 206) There is an imerse relation between the size of the nucleoli 
and the amount of chiomatin in the netnork, and an examination of some nuclei in which 
the formation of the peripheral nucleoli has commenced and of those in which the de 
velopmont of these bodies is much more advanced, suggests that the latter are derived 
from the chromatin of the network (p 209) It would appear (from staining reactions) 
as if the iron compound undergoes a change in its transference from nucleus to cytoplasm 
(p 210) In the nuclei of all legetable organisms the assimilated iron compounds are, 
on tho whole, distributed as in the nuclei of the more highly developed animal forms 
(p 200) Mitotic figures in some sections were sharply defined through the iron revealed 
in the chromatin elements (p 211) In secreting cells a certain portion of the cjtoplasm 
possesses masked iron At times it appears to occur in the zvmogen granules and assumes 
different forms with the actmty of the cell (p 223) Iron is contained in the chromatin 
of all cells (pp 228 and 268) Chromatin is the antecedent of hemoglobin (270) The 
two processes of respiration and assimilation, involving two activities of different natures, 
appear to Macallum to postulate the existence of two different iron compounds in the 
same nucleus, but ^lacallum finds no facts to indicate the occurrence of such (pp 270 
271) Pinallj, returning to an earlier part of this paper we find “The peripheral nucleoli 
(in sections showing ova) appear to be formed at the nodal points of the chromatin 
network, but there is a possibility that these represent a pathologic condition I have, 
moreover, found that they are accompanied by examples of another condition which I 
regard as pathologic In the latter the nuclei were indistinct or disintegrated, their chromatin 
had disappeared, and the surrounding connective tissue, with its blood vessels and their 
red corpuscles even, gave in a few minutes, with warm ammomium hvdrogen sulphide, an 
iron reaction frequentlj so deep as to obscure largely the details, while the tissues, a little 
further awaj from such samples, and other ova under exactlv the same conditions of 
treatment with the reagent, gave no such reaction It maj possiblj be that the chromatin 
of such disintegrated ova furnished the iron observed thus diffused in the connective 
tissue and the blood vessels” (pp 210 211) 

This last extract, -which fuinishes a basis oi suggestion for our explana- 
tion and demonstration of the pathology of iron found in paiesis, should log- 
ically have been incorporated in that article It was not known at the tune 
of YMiting Since this work on paresis and in spite of the leferences quoted 
therein we have been able to demonstrate minute traces of pathologic deposits 
of inorganic iron m the brains of cases of senile dementia, encephalitis leth- 
argica, and pellagra We believe that this is a necessary concomitant of cel- 
lular destruction ivherexer found The traces found ivere so extremely slight 
and uidely distributed as to make any significant finding in the spinal fluid 
most unlikey It may be, in fact, that this iron was deiived from impurities 
Contmued experience in examining cases at the Agneiv State Hospital has 
given results vith our test as 100 per cent satisfactory 

Purthei mx estigations by us have demonstrated that, for tissue work, 
hematoxylin is not a desirable stain It brings out too many extraneous ele- 
ments and Yvill demonstrate only inorganic iron Of the various acid-alcohols 
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ive piefei sulpliuric acid aleoliol It remoies least rapidlj tlie unmaslved iron 
Extractions made intii tins reagent and folioiied bj fbe Berlin blue stain 
have demonstrated the following 

1 Tlie ganglion cells of the brain contain iron centered in the nucleolus 
vliieli bodj IS iimisualh laige Some non containing granules are shown in 
the nucleus None occurs in the ejtoplasin The nucleolus generally shons a 
centrally placed unstained spot piesuniablj the centrosome 

2 This pigment is stained bi thiazin red (metlulene azur) as is also 
cytoplasmic pigment The latter is believed to contain iron in another form ’ 
The dje furnishes an excellent stain for nerie tissue in general' The fact 
that thiazin red mil not stain clieiiiicalh pure forms of iiiorganie iron in the 
test tube, as determined aftei mam tiials nould indicate that at least a large 
part of the iron about the blood lessols and in the tissue of paretic brains is 
combined and theiefori. (supposedly) protieted against ciaiiides and sul 
plndes Jloreoi er cj toplasmie iron would seem to be masked in a different 
manner from that nitliin the inieleus Ate iiaie also the following facts 

If the inorganic iron about the blood i esscls of paretic brains be stained 
bj the Berlin blue reaction and the tissue then extracted with acid alcohol 
no further iron icnttion appears upon repeating appbeatioii of the stain 
Either the iron about the vessels is in a protected foim but stainable with 
sulphides and ojanides, or those poitioiis which are protected are very rapidly 
removed by the watery extraction methods The lattei seems the laoie prob 
able 

3 The glial cells of paretic brains become wlien stained for masked iron, 
studded with granules varying in size {tom that of a pm head to that of a pm 
point* (as obseived under a niagnifiention of lOOOx) The cells are very 
round They niav be seen to come up to a disintegiating ganglion cell until 
the two are contiguous Two or tliiec mav feast upon the same coll at the 
same time Whether or not living or functional cells are attacl cd cannot of 
course be told with these methods Fiom the nucleus of the ganglion cell is 
consumed the sun ouiidnig cytoplasm and aftei eiigoigemcnt the glinl pbago 
cytes will eairy tlieii burden to a blood vessel for deposition Often they 
buneli in the pia where tJiey may form strata several cells thick Jlcanwliile 
the chromatin of the ganglion cell which is very slight outside the nucleolus 
seems to concentrate about the lattei This combined pigment appears in 
manv cases, to buist or spread out into a spneme or iietworl winch may some 
times be seen in the tissue after the remainder of the cell has disappeared 
It IS the swan song and peiliaps represents an activitv unknown since the 
birth of the person The ganglion cells in their 1 atabolisiii seem at times to 
throw oft nucleoli ns polar bodies are tin own oft from maturing ova 

4 The periv asciilar cells stein to grow and swell as thev accumulate iron 
splitting the layers of the vessel wall and eventually breaking into tlie pen 
vascular space or (supposedh) the lumen of the vessel 


For a ilevirlptlon of \arIoua sHa fee our article on pareils 
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5 Tliia/m lecl and stains foi inoiganic non slion non (piesuniably nioi- 
ganic) in otliei parts ot tlic bod-v No such evtcnsne deposits as those found 
111 paiesis have evei been found except in Iner, spleen, and man on 

6 Actnclv gioning tells in gential seem o^el supplied nitli masked non 
Ven laige cells in the Inei neie found to contain huge figuies bi ought out 
bj Macallum’s method In ])ailiculai iveie the actneh gionnig cells of 
caicmonuis and melanosai comas well stocked nitli masked iron Tins finding 
IS contiai\ to that of !Maitlia Tiat\' in ninth non was found to oeciii in tu- 
mois, both quantitalu el\ and qualitatneh , exacth as in iioimal cells of the 
same tApe She also found that tumois leact mici oscopiealh foi non either 
flee 01 111 the foim of an alhuminale oiih in eases nheie liemoiiliages liaie 
occuiicd Sclinalhe'' found that cancel tells eontain non in a condition de- 
monstiahle he tin Beilin blue leattioii and ottiniiug indejiendenth of lieni- 
oiiliages Wells' states that non in tumois canes liom 0 018 pei cent to 
0 0fa4 pel tent (piohahh depeudiiig upon the amount ol blood and iiucleo 
proteins) and Bell"’ sa\s that the blood contains (noimalh) about 3 gm of 
non \ihile the lem.inidei of the bode has fioni 1 to 3 gm of non Foi a 70 kg 
bode these figincs become peiceut.iges of 0 0014 to 0 0042 mIiicIi means that 
if the figuies aie coiieet, tumoi cells contain consideiabh moie non than the 
blood and still moii as compaied with the lemannng tissue Older portions 
of tumois did not show such excess ot non 

7 The changes in staining i exaction make it a])peai that the non goes 
tlnough caiious stages of clumucal combination, becoming less complex fiom 
the time when it is fiist tlnowii out ol function lioiii the masked oi oiganic 
foini until it disappeais fiom about the blood \esscl walls It seems that the 
most simple moiganic toims aie seldom i cached until deposition in and 
about the cessel has oecuiieet 

8 Lipoid bodies aie sus])ected ol coiitainiiig non because of then leac 
tioii to tlna/in Lipoidal picpaiations ol colloidal non liacc been piepaied 
and give the same (light gieeii) hue with the d\ e 

3 In oni aitiele on neice cell slaniiiig” a ]ncpaialion was mentioned 
that brought out the glia cells ceic excellenth and an attempt to repeat this 
lesnlt wxis piomised Such attempts liace all hilled The caiiabilitc in gbal 
staining, combined with oui findings in staining non, indicate that the Mitue 
did not he in the paiticiilai stain use*cl, but that the caiiabilitc depends upon 
the non complex content ot the cells 

10 Blood of 1101 mal, febiile, and afebiile but sick peisons was stained b^ 
the usual methods loi demonstiatnig inoiganic non Results wcie at fiist 
doubtful because of the bwaiie figuies obtained In ap]ihing the Beilin blue 
leaction the white cells w^eie found to be liee fiom obMOUsh stained gian 
ules 111 the red cells, howcvei, sometimes thiead-like lorms of black oi blue- 
black were seen sniiilai to those obsemeel in the biain sections Tlicie were also 
gianulai, aic-like, oi lagged forms These foi ms lia\e doubtless been ob 
served thousands of times bj' niani micioscopists and eitliei ignored oi passed 
by as artefacts It wms only because oi then similarity to stiuctiiies found m 
other cells (eg, ganglion cell) and to otliei facts to appear latei that oui 



o^ THE rvTHOrorr of iro\ 


sn 


attention ^^ns sptcnlh thann to then aiid\ Tlie\ mai be seen m nnstainefl 
sections but nre biouf^lit out bettei bj ccrtini cl;je‘? Se%eral possibilities irere 
suggested It maa be iron absoibed upon tiie “disc oi contained witlim the 
disc, or the disc itself ma-\ Im\t, been piitnll\ stained oi finalh, the \UioIe 
nia> hn^e been an optical effect produced by the disc membrane A special 
examination ^\as made to deciphei this phenomenon and mil be desenbed 
later herein 

11 Graiimetiic detenninations of the non in paretu bniiis leimin un 
done Although the cells of highest non content aie destio\ed and remo\od 
the difference ill iron content nhiJe iehti\el\ great is ictualh so small that 
no definite results are to be anticipated fiom such labor 


DISCUSSfOV 


General — Concerning those piocesses desenbed for pniesis speeificnlh 
ne haae little finthei to add It is to be noted houe\ci that the vicissitudes 
of the iron atom in its transference fiom ganglion cell to blood vessel aic 
believed to result solclj from the destiuction of the cell and to be unrelated 
and unconnected, except in sequence uifh a specific vuus The Iittei di 
reetJj or indiroQtU y appears to bo the indisputable cause of the initial destruc 
tion 


This being the case it suggests that similai processes innv be found gen 
erall} And this is so as shomi bv s(cfions of various pathologic tissues 
Studv of paicsis Ins the advantage that v\e find hero a gi oup of cells mfh 
high non content rapid and widespread distinction and eompirativelv slow 
phngoejtosis 

Perhaps the ginl cells require considerable time in vrhich to transform 
themselves into phagocjtos 

The concentration of iron vrithin the nucleoli of ganglion cells is interest 
mg in view of the known lack of developmental ictivitv of adult ganglion 
cells When other tissues are obscived in abundance of this iron mav be 
found throughout the nucleus The piocess causing death ippenrs to be a 
spur to a latent or potential activitj m the chromatin causing it to spread out 
into spireme or mitotic foims 

The exact chemical mtuie of the non containing substances cannot be 
stated It IS not propei to assume that iron does not bLconu inorganic until 
it leav es the cell Maenlhiin’ has ‘'how n that non both iiioi game and masked 
occurs m all cells * On the other Iiand wc expect that tin cvtoplasniic iron 
if it actuallj does occui in Iipoidal form mav reach the vessels in a similarly 
lipoidal condition &ome of the iron about the vessels mal es it appear (b\ 
Its light green color with thiaziii red) thit tins is ictuallv the case Pinalh, 
iron maj be deposited in and about the vessel walls as the carbonate oi plios 
phate this change being bi ought about bj contact with the blood 

Pafe of the lion —One of the greatest interests lies in the final disposi 
tion of the destrojed iron Ivatabolism follows anabolism thioughout life and 
cellulai destruction lends a siipplv of iron veiiose destination and iiitans of 


\ P Matthens tttto to ‘^oHroann Fo snnfo/o/j/) thnt i^ecnt nork 

iloubt upon this as an ln\arliblc ticL an 1 It stpms to bo true tliat in certain marine unlmils 
as niedusat oUicr metal c e \ann01um niaj bo substitute I 
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travel is hitheito uneNplanied Inorganic non has been found in egg volk 
by Macallum” and in bone inaiiow by us and has been found bv many in 
other hematopoietic oigans When ve considei the ^arloub small depots of 
this element distributed about the bod-\, as descnbed above, we are caused to 
wonder if this is not all a pait of one common piocess E\cn the iron in the 
“Gittei” cells of the spimd fliud piobably aiiives in the blood stieam eventu- 
ally The question is theiefoie in oidci It non is taken up fiom and deln’- 
eied to bone maiiow, Inei, spleen, egg jolk and olhei hematopoietic oigaiis 
by led cells, is it not possible that these ci^throc^tcs aie non phagocvtes oi 
cairiers and paiticipate actively in the non metabolism of the body as a 
Avhole as veil as being passive earners of an o\\ gen-tiansporting hemoglobin? 
To answer this question we offoi the folloving considei ations 

1 Macallum, as pieiioush quoted in this papei, has found non in these 
iron-distiibuting oi non forming centcis and in these aicas onlv, to be con- 
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Fie 1 — Iron bo<l> from the blood ObJecti\c 45x ocular 25x 

tamed within the led corpuscles It v.is apparentlv the same non as that 
distiibuted locally in the pathologic tissues The pictuie vas obtained by 
staining foi a few minutes with vaim ammonium sulphide — a method that 
never stains the hemoglobin of the led cells This non vas appaiently inor- 
ganic 

2 The coloi of the cell is independent of the iron content so that no gieat 
fluctuation of coloi index would be expected in disease Incideiitallv, ne 
have no accurate means for detei mining the color-index to tell us if it does 
occur 

3 Unmasked (moiganic) non is letamed b-\ the clnoniatin and chiomatin 
IS the antecedent of hemoglobin Moieover, chromatin has a maiked affinity 
for iron in vaiious foims, even when occuiinig in dead nuclein 

4 In oui sections showing non in the luniina of blood vessels it has 
always been within the red cells or extiacellular Its appearance was gener- 
ally similar to that in the blood smeais pieviously descnbed 
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5 We ha-ve stained inanj smears of blood cells for inorganic iron using 
in general, acid potassium fcrroc\anide The number of the stamed bodies 
obser\ed iiithm the led cells seems to agree quite 1 X 611 mth the acuteness or 
probable destructne piocesscs of the case as judged from clinical findings 
Thus we found a tremendous amount lu a ease of pernicious anemia len 
manj in a case of bronchial pneumonia in a child and m a case of seconder} 
anemia in a patient suffering from caicmoma of the ceiiis: soiueivhat less 
in cases of p} ehtis appendicitis and aiiothei case of secondan anemia in n 
case of carcinoma of the cer\i\ less still in conditions mth milder mflamma 
tion and in onl} one of three cases of postnatal mothers were a feix of these 
forms noted Smeais of normal blood gaie no non bodies at all or onh a 
lery occasional one From such findings could be derived an iron inde’t 
Though the great majontv of iron forms discovered xvere vxithm the red 
cells, here and theie could be seen what appeared to be steps m the extrusion 



of these bodies from the cell Octasionall} one secs them entirel} outside of 
the red cells Platelets moi cover show granules of the same color in these 
smears 

Slides from pernicious anemia cases in remission xxere particulail} interest 
ing because the iron differed here from all otUci cases observed It was more 
granular or fragmentary and in the case of immatuie red cells surrounded the 
outer membrane with a ragged margin The strands were not heav} and 
black hut xxere brown and fine Verj young normoblasts showed granules of 
what was apparentlv the same substance 

6 Brilliant cresyl blue and methyl green have been used with success m 
bringing out the iron bodies in the red cells The former is the stain com 
monly used foi the so called reticular substance of the erythrocytes vxhilo 
the latter not only stains the iron m the tissue but also that m the test tube 
This IS true for both organic and inorganic iron So far as we kiioxx methyl 
green will stam only metals in organic form (including chromatin) or xnor 
game iron The great quantities of stained material in the tissues examined 
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tiavel IS lutheito unexplained Inoiganic non lias l)cen found m egg a oik 
by Macalhnn'^ and in bone mariou Iia’ us and has been found bA inanA in 
other hematopoietic oigaiis When aac consider the Aaiious small depots of 
this element distributed about the bodi, as descnbed aboAc, aac are caused to 
AAondei if tins is not all a pait of one common jirocess U\en the iron m the 
“Giltei” cells of the spinal fluid piobabh .iiiiAcs in the blood stieam eAentii 
ally The question is tlieieioie in ordti It non is taken up from and deln 
eied to bone maiiOAV, Inei, spleen, egg Aolk and othci hematopoietic organs 
by led cells, is it not possible that these en tliiocA tes are non pliagocites or 
caiiieis and paiticipate actncly in the non met<ibolism of the bodi as a 
Avhole as uell as being jiassne caiiieis ol an oxAgen-tianspoiting hemoglobin! 
To ansAA’ei tins question ue olTci the follouing consideiations 

1 Macallum, as pioAioiish quoted in tins papci, has found non in these 
iiou-distiibuting oi non forming centeis and in these aicas oiiIa, to be con 
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tamed AAithin the led corjniscles It A\as ajijiaientlA the same non as that 
distributed locallj in the pathologic tissues The pictuie A\as obtained bA' 
staining for a feiv mnuites Avitli A\aim ainmonnnn sulphide — a method that 
ncA'er stains the hemoglobin of the led cells This non A\as appaieiith' mor- 
gamc 

2 The eoloi of the cell is independent of the non content so that no great 
fluctuation oi color index AAOuld be expected in disease IneidentallA, aac 
have no accurate means foi dctei mining the coloi -index to tell us if it does 
occur 

3 Unmasked (inoiganic) non isietained bA the clnomatin and chroniatm 
IS the antecedent of hemoglobin MorcoA'ci, chiomatin has a marked affiuitj 
for iron in A'aiious forms, e\en Avlieii occiniing in dead nuclein 

4 In oui sections sliOAAing non in the luniina of blood A’cssels it has 
alAA'ays been Amthin the red cells oi extiacellulai Its appearance ayos gener 
ally similar to that in the blood smears pieAUOusly described 
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Blood srae^rs st^ln re^dlh with metlnl Molut Mlieicas with most other 
stains foi inorganic iron fheie is no coloiation of the cells or great penods of 
time aie leqiiired eg liemato\Alin Ihis is piobabli due in lar^e part to 
the protcctne hpoid membrane The gieat ^qlne of metlnl eiolet as a blood 
stain hes in its coloiation of the red cells lion bodies pre\iousK referred to 
are iiolet (nhen heai-A tbei appear black oi unstaiiud) The entbroc^^cs 
shoM iMthm themsch(.s zones of difteniv flud colors nliile small ciiclets 
01 other forms sometimes appeal ^\lt!nll oi Mitlioiit then substance corre 
sponding pusumablj to the ii on bodies Some cells aie a deep iiolot '\Iost 
of them show cleai spaces (sometimes with a dark bods of uni nown character 
m the ceutei) Coloi \nr\mg fiom pml to Molct extends outwardh to the 
outer menibiane where a deep Molet rim exists Distorted cell forms are also 
well shown ObMoush cells of different ages and stiuctuie hast disided 
theinsehes into a new tlassification of en throes tes Our most sinking pic 
tures witli this method were obtained in cases of pernicious anemia to which 
the abo\e dcscuption moie sptcificalK nfeis In secondar\ anemias the col 
ors are moie unifoim botli witlwn the indnidual cell and within the cells as 
a gioiij) The pictures obtamtd undoubtedh \a^^ with tlie stage of the dis 
ease Smeais from i patient ui tlu last sta^^es of pernicious anemia showed 
n mail ed pallor in tlie entlirocites and extreme pniiciti of iron The eoloi‘s 
were mou unifoim in each cell though mail edB \aricil 

Those stains ha\e been applied to paretic binins and gi\e excellent re 
suits in demoiistiatin^, the gianules etc discussed We do not wish to infer 
howesei that ouh dats belonging to the rosaiulm oi tn ammo tiiphenal 
methane gioup will ^nt a good u action for iron The tact is tint using the 
peinascular non deposits in tlu paretic biain ns a cnteiion anilm dies ap 
pear in geiieial to be good non stains There aie of course mauc exceptions 
Neither do we wish to infer that all the staining powei of some of the stains 
depends upon the non content The unspecified^ of nn the I ciolet has ulieadc 
been mentioned This d\e is nn easili absoibed coloring e\en pncipitntid 
iron Dies not belonging to the losauilni oToup and unction 

are exemplified ba coelcstinblau alizaunbordtaux and naplitliali/ann All 
dees used ba us aie Giubler pioducts 

7 When cells become more actne as we liaae setn in cncinoina itself 
and shall see further later fhea increase in iron content 

8 Stains of the bone mairow using ammonium sulphide acidified potns 
Slum fenccjanidi or hematoxalin sliow this tissue to be bonntifulh sup 
piled with inorganic iron in all mdniduals Granules octui diffusilc aiiioiit, 
the aarious cells being paiticnlarh piomiiient in the tosinoplules The aoun„ 
e^^th^oc^tcs haae their non almost eiitueU scattered tluoUr-hout tlie disc oi 
upon the membrauc The luai\ spiieme fmms are absent fiom tins tissue 
Amounts of iron in tbe difterent cells are extumeh a amble 

It would seem therotore that under normal conditions cells apixaiin^ in 
the blood stream transport comparatneh little iron from the tissui to tin 
hematopoietic organs except that of their original herita^^e ^\llcn patlio 
lOgjic processes appear and iron from tlie cells obtains ncecss to tbe blooil tin 
red Cells scacengei such non and transport it to the blood forming or pigment 
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collecting organs Tims, they are found to serve an active function in iron 
traffic hitherto iinknovn Moie accurate deteinimations of iron excretion in 
urine may eonfirm these views 

Very little has been said about the passage of iron in the reverse direc- 
tion This IS, perhaps, beeause we iveie initially impressed by the phenomena 
of paresis in wliieli obvious atioplij"- (prominent even macioscopicallj in old 
paietic brains) with disintegration and demineraliration takes place But we 
do not know that mueh of the non seen about the blood vessels was not de- 
posited there bj red cells as part of a constiuctive process to the failing brain, 
this non to be relayed to exti avaseulai stiuctures bj’^ vandering cells or in 
solution^ Thus Spat/, to whom we have refeiied so extensively in om pie- 
vious aiticle, may have been partiallj light in attiibiiting the source of iron 
supply to red cells Endothelial cells take up led cells oi their fragments or 
cast off pigment, and even spontaneous hemorrhages mav he an extreme ex- 
ample on the pait of the tissue to inciease its iron supply Thus we may have 
both regeneiative and degenerative non in the tissue 

Although we are aware that theie is an non exchange vithiii the body, 
no explanation has been offered of its mechanism ■\\hich is compatible with 
its magnitude If, as an index of this latter, ve eonsidei the pigment depos- 
its and fluctuation in deposits in spleen and In er, it seems again that v e must 
invoke the agency of the led cells It has so far been impossible for us to tell, 
from examination of the blood smears, Minch of the iron is regeneratne and 
which IS degeneiative Pei haps comparison of specimens of the poital and 
vena cava iiiferioi blood will solve this riddle 

If the iron obseived about the vessels is inoigainc, it is probablj in some 
special physicochemical combination, for non iniected into rabbits could not 
be stained in smears from the blood shoitly theieafter, using methods de- 
scribed above It would seem, moi cover, that the non bodies contained in 
the red cells are related to the leticular bodies sought especially in cases of 
lapid blood destruction and regeneiation Brilliant cresil blue Mill not stain 
inorganic iron in the test tube but, as noted, it does bring out or stain the iron 
within the red cell, Mdiile methyl gieeu peifoims the lattei function and at 
the same time stains all foims of iron — even tliat in the test tube It is intei- 
esting to note that if any of this iron is combined M'lth the hemoglobin M'e 
have M'hat is chemically chlorophjd m the erytlirocytes 

Malignant Groivths — Malignant growths aie, in our opinion, of high iron 
content This is true at least of the lapidly groMung tumor cells We sus- 
pect, moieovei, that the occasional successes reported in the tieatment of 
caicmomas have been due either to the substitution of a metal (lead, gold, 
copper, etc ) foi the iron of the cell or to a poisoning of this element (aisenic, 
infections, cauteiy) 

Considerable quantities of iron may be thus withdiawn from the body 
In three specimens of melanosarcoma examined by us, these deposits were 
tremendous — almost solid flelds in places It may be that iron whieh has 
functioned in these malignant cells becomes unfit to take up its place in the 

•Hematoxylin has greater affinity fon inorganic Iron than meth>l green Double staining 
may be used It brings out many minute dark granules In tissue nuclei and endothelium 
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iron cycle or traffic "We ha\e extracted thm sections mtli hydrochloric acid 
alcohol (the most rapidlv extracting alcohol) for several hours AVhile the 
normal cells in the sections became entirely free from iron, that in the large 
cells of the tumor was but slightly affected at the end of this time Not un 
likely the atypical character of this iron is linked with the aty^pical character 
of the chromatin as indicated b\ the peculiar mitosis 

Sections of malignant tissue stained with methyl green show the iron 
most beautifully While normal tissue which has ^ery little iron is \ery 
slightly stained, carcinomatous cells stand out full and large and present a 
highly colored picture Counterstaming enhances the value of the method as 
a differential stain for malignant tissue 

Cells in the immediate vicimtv of the tumor cells have an inordinate 
amount of iron Where\er connectne tissue increases in actnity, as about 
tumors or infections more iron can be demonstrated than appears normally 
Kesearch workers in Italy“ ha\e recently cured malignant tumors in mice 
by repeated administration of sublethal doses of prussic acid They belie\e 
that this IS due to destruction of a ferment necessary to the cancer We are 
inclined to agree with this conclusion and suggest that the ferment involved 
IS iron, or an iron complex With this idea m mind we are treating patients 
affected with malignant diseases uith methyl green and cyanides (mercury 
cyanide at the present time) The nork was started only recently and ivhile 
we cannot report any brilliant cures so far, there has been considerable 
sloughing of necrotic tissue after local injection nith excellent epithelization 
Pigment — Concerning melanin ue can make no definite statements It 
IS generally recognized that the question of iron in this case is not settled 
We can only say that in the cases of pigmented tumors mentioned abo%e some 
of the pigment appeared green when stained with methyl green That uhich 
retained its brown appearance shaded off gradually into other pigment which 
was distinctly green ffesults obtained from a fen smears of malarial para 
sites were inconclusi\e 

The formation of hemoaiderm in the tissue after extensi\e hemorrhage 
IS explained by these observations, in which the red cell deposits its inorganic 
iron to produce this pigment while the hemoglobin is resorbed or earned away 
without leading to the formation of inorganic iron 

CONCLUSION 

Consideration of findings reported here has naturally led to endless spec 
ulation on our part, including interpretation of anemms and other diseases in 
terms of iron metabolism Is there, for example, a limiting capacity for iron 
in each red cell which causes the cell to fragment when this limit is reached?* 
Would iron then be an hemolysin and, if other cells take it up again, an auto 
hemolysin? Is pernicious anemia due to excessive ingress of iron from the 
intestmesf Is the beneficial effect in malarial treatment of paresis obtained 
by destroying some red cells to stimulate the production of more and so clear 

V-ccordlnc to Roua» the Initial slate of nomial red cell destruction consists In a 
fragmentation of the cells -while they are >et In circulation The finer particles arc cn^lfed 
and dlsaolscd by the phaeocytlc endothelial cells 
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away the aimoi fiom the u on-clad vessels and allon access of gi eater nutn- 
tion to the biam'? Obvioush theie is no end to such speculation 

But it seems that, if oui mteipret.itions be tiuc, nianj neu conceptions 
of pathologic and peihaps noimal plnsiologi must be foimed ^^Lfter many 
veais of neglect we mai come back to the studi of non, appieciating m it a 
most active, impoitant, and uiideistandablc substance 
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A CONTRIBUTION TO THE STUD\ OF THE ERITHROCITE 
SEDIMENTATION RFACTION* 


B\ Colonel. Dwid TowNbENot MD and Helen B Rogers BL 
Johnson Cit\, Tennessee 


I N ^^EW of the interest m the en throe} te sedimentation reaction an in 
resUgation of the subject nras beg:uti m our clinical labonton ^ith the 
idea m ramd of determining its salue 

Our \sork has been largeh with cases of pulmonarj tuberculosis A1 
though this paper ma\ not present am thing especiallv ne« on this subject 
jet it IS felt that our findings are torroborative at least, of the results al 
readj reported Our in\estigations seem to prmc that the er\throcyte sedi 
mentation reaction is not sptcifit for tuberculosis that a parallelism exists 
between the se\ent} of tht disease and the mcresse of the sedimentation 
speed also that as the condition of the patunt iraproies the sedimentation 
speed decreases, and that in some cases the phenomenon disappears before 
death 

Fahiaeus' noted that iihen citrated blood was allowed to stand, the 
enthroevtes settled nith different velocities in different pathologic and 
phjsiologic conditions iiiuce the publications of his observations m 1918 a 
great deal of confirmaton nork has been done along this line especiallj in 
tuberculosis 

Popper and Kreindler believed the test to bt valuable m diagnosis and 
prognosis not onij of tuberculosis but m various otlier affections Thej 
found that vuth progressing pulmonan tuberculosis an accelerated scdimen 
tation rate obtained uhile in minimal and nonprogressive forms of the dis 
ease the rate remained within normal limits 

lilorris^ found a definite increase in the velocity oI enthrocjte sedinien 
tation m active pulmonarv tuberculosis and believed that the test uould be 
valuable m the determination of the degree of actnitv but not m the diag 
nosis of tuberculosis 

Cutler* considers the sedimentation reaction as a more trustworthj aid 
in estimating the activitj of a pulmoinrj tuberculous process than pulse nte, 
tempeiature or weight 

Glaus applied the test m the differential diagnosis of psvehoses and 
found an increase in tlit speed of sedimentation in senile dementia, neuro 
svphihs general parnljsis, catatonia and immcdmtelj after epileptic seizures 
but no increase in ncuristhemi, hjsteria, pannom nor manic depressiv e 
psj cbosis 

•PublfFhed bj auUioritj of thr PfesWent BoarU of 3ran«»?er> National Home for 
abled Volunteer Soldiers Daj-ton Ohio 

Prom Ulnlcal Laborator> Service Mountain Branch National Home for Disabled V ol 
wnteer Soldiers National Sanatorium 

Received for publication Deccmbvr 1 10*** 

tilctl/cal Director and Superintendent. 
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Eecobb of Tests Done the Linzenmfier Mpthod 


NUMBER or 

DIAGNOSIS 

TIME IV 

minutes 

Appirentlj noiiml indnifluils 

154 

680 

Apparently arrested tuberculosis 

88 

820 

TUBFKCULOSIS 


Far advanced, rapidU progicssue 

60 

44 

Moderateh advanced, sligbth progrcssne 

27 

528 

Far adianced, shgbth progrcssne 

07 

175 

Moderately adianced, rapidlj progrcssne 

O 

36 5 

Moderatelj adianced, nonpiogrcssnc 

74 

717 

Minimal, uonprogressn c 

2 

075 

Hilum tuberculosis 

1 

110 

Nonpulmonari tuberculosis, bone and joint 

2 

70 j 

Tuberculous pleurisj iiitli elTusion 

1 

290 

rULMONAnl TUDERCULOSIS H ITH TUBERCULOUS COMPLIC ITIONS 


Alodorately adianced, pleurisi ivitli ctrusion 

o 

27 

Far advanced, pleunsi iiitli effusion 

o 

28 

Far advanced, laryngitis and iiilcstiiul tuberculosis 

1 

27 

Moderate!! adianced, draining sinuses 

1 

115 

Far advanced, rectal fistula 

1 

80 

Far adianced, intestinal tuberculosis 

3 

87 

PULMONARV TL'BERCULOSIS I\ ITU EON TUBERCULOUS COMBLTC ITIONS 


Moderately advanced sjpliilis 

7 

223 

Far adianced, si-pliibs 

9 

110 

Moderately advanced, miocarditis 

Far advanced, myocarditis 

o 

181 

4 

81 

Moderately adianced, mitral iiisuflicioncj 

3 

COO 

Fir advanced, mitral insufficicnci 

Moderately advanced, citarrhal j lundicc, sctondiry 

1 

100 

niiemn 

Koderitelj •xd\'mcctl, ps\cUouourosis with auiculnl 

1 

50 

tendencies 

I 

400 

Far advanced, mitral stenosis, interstitial iicpbritis 

1 

28 

Model ately advanced, artbntis 

1 

77 

Far idnnced, diabetes niolhtus 

1 

30 

Moder itely advanced, myocarditis, cliolecvstitis 

1 

345 

NONTUBEKCULOUS DISE ISES 


Otitis media 

4 

700 

Pulmonary abscess 

3 

780 

Spirochetal bronchitis 

1 

400 

Mi ocarditis 

G 

770 

Myocarditis, acute cystitis 

1 

100 

Mitial regurgitation 

O 

147 

Aortic regurgitation 

1 

300 

Gun shot wound 

1 

COO 

Neurosis, type undetermined 

1 

330 

Cardiac hypertrophy 

3 

1287 

Abdommal adhesions 

1 

120 

Myocarditis and chancroid 

1 

350 

Hypertliy roidism 

3 

490 

Syphilis 

32 

420 

Empyema followang pneumonia 

1 

40 

Chronic bronchitis 

3 

210 

Acute gonorrheal urethritis 

3 

420 

Chronic gonorrheal urethritis 

1 

90 

Gonorrheal urethritis and epididymitis 

1 

500 

Nontubereuloiis pleurisy vvith effusion 

1 

14 

Chrome alcoholism 

1 

50 

Pyloric ulcer, mitral regurgitation 

1 

600 

Syphibs and catarrhal jaundice 

1 

50 

Bronchial asthma 

1 

700 

Gonorrhea and syphilis 

1 

180 
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DIAGNOSIS 

NUMBEF OP 

CASES 

TIME 

MlhDTES 


Gonorrhea, syphilis and epdepay 

1 

360 


Suppurative adenitis 

1 

315 


Lethargic encephalitis 

1 

1500 


Chronic sinusitis and appendicitis 

1 

120 


Chronic myocarditis interstitial nephritis 

1 

42 


Catarrhal jaundice 

1 

480 


Mitral stenosis 

1 

no 


Chronic myocarditis, chronic bronchitis, drug addict 1 

220 


Pellagra 

1 

400 


Myocarditis nsthmn, pareiicliyniiitous nephritis 

1 

5 


Arteriosclerosis 

1 

800 


Vincent's angina 

1 

480 


Total Cases Examined 

594 




EsjJiOhsJh s° observations m toberculosis mdioate i paraltelisai behreen 
elmical findings and erj tlirocj te sedimentation , the more advanced the tuber 
culous process the greater the sedimentation speed 

Delliaje' found tliat the sedimentation rate of fibroid tjpes of tuber 
oulosis approached the norma! lalui while proliferatnt iiiflammatorj tjpes 
gave higher readings, the exudative tjpes vvitli severe tissue destruction verj 
rapid sedimentation He believed tlmt a persisteiitlv liigli sedimeiitstioii inte 
implied a bad prognosis 

The observations recorded in this piper repivsent onlj a confiimatorv 
studj of the sedimentation reaction Since a large number of patients are 
admitted annuallj to tins institution for diagnosis and treatment (the ma 
joritv being tuberculous) we had a splendid opjiortiinitv to test out the 
value of the reaction on several thousand patients 

METBOD 

Blood for the test ins taken from a prominent vein at the elbow and 
immediatelj mixed ii ith 3 8 per cent sodium citrate solution in a proportion 
of four of blood to one of the citiate and thoroughlj mixed 

Three methods were tested m the course of our studv First, that of 
Linzenmeier * In this technic the time of sedimentation is taken as the 
standard Small tubes, 0 5 inra in diameter and Go cm long were used 
One c c of the thoroughlj mixed blood was placed in the tube and the height 
of the column of blood marked on the outside of the tube 18 ram below this 
another raaik was made The time regnired for the erjthrocjtes to fall from 
the upper to the lovvei mark was the reading recorded foi the test fcix hun 
dred cases were tested bj this method 

Second, the technic of Westergreii ivas tried, using the modificitioii de 
scribed bj Morris = In this ease the citrated blood was drawn up in 02 cc 
graduated pipettes and the ends of the pipettes seiied ii itli soft pirafiiu 
Headings were taken after two hours and the percentage of sedimentation 
of the erjthrocjtes noted 

Third the graphic method described bv Cutler was used irith tbe excep 
tion of the amount of blood taken Cutler described two methods, one in 
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Eecord of Cases Evamimd b\ thf Wfstfuqrfi Method 


DIAGNOSIS 


PER CFNT OP 

NUMBER OF SFDIMFNTATION IN 

CASFS TA\0 HOURS 


TUDFRUUI OSIS 


1 Pulmoinry 

Fir adianced, lapidlv piogressne 
Far advanced, sliglitlv piogrthsive 
Fii advanced, noupiogressive 
Moderatelj advanced, rapidlv progicssivc 
Moderatclj adv meed, shglith piogressne 
Model attlj advanced, nonprogressive 
Aliniinil, rapidlj progressive 
Aluiini il , nonprogressiv e 
Hilum tuberculosis 

2 Nonpulmon iry 
Tuberculous laryngitis 
Bono and joint 

Tuberculous oreliitis and prostatitis 
Renal tuberculosis 
Tuberculous iileurisj 
Glandular tuberculosis 

3 Pulmonary Tubcuulosis uith Tiibeieiiloiis Complications 
Modentely advanced vvitli anal fistula 

Moderatelv adv meed, pleurisy with cfTiision 

Far advanced, pleurisv vvitb cflusioii 

Fai advanced, larvugitis, cnteiifis 

Far advanced, liiyngitis 

Modentely advanced, draining sinuses 

Fir advanced, rectal fistiil i 

Moderately advanced, spout mcous iniciimotlior i\ 

Far advanced, intestinal lesions 


IGl 

02 

2G 

S 

32 

93 

1 

3 

2 


1 

11 

1 

1 

1 

I 


0 

1 

0 

1 

0 

1 
3 
1 

1 


30 3 
13 4 
10 4 
33 G 
1G2 
10 1 
42 
12 
21 


48 

40 

42 

27 

03 


42 0 

34 

30 

00 

33 

33 

32 


4 Pulmonaiy Tubcuulosis vvitli Noiitiibcrcnlmis Complii itions 


Moderately advanced, avplulis 14 

Far advanced, svpliilis 10 

Moderately advanced, mvocarditis 3 

Far advanced, invoc irditis 4 

Moderately aclv meed, mitral iiisiifflcienty 3 

Far advanced, mitral insufficiency 1 

Moderatelv idvancecl , catarrhal yauiidice , accondary anemia 1 
Modentely advanced, psyclioneiirosis with suicidal tendencies 1 
Far adv meed, niitial stenosis, interstitial nephritis 1 

Moderately advanced, arthritis 1 

Moderately advanced, chronic mvocarditis, diolecvstitis 1 

Far advanced, diabetes melhtus 2 

Fai advanced, psvcliosis 1 

Far advanced, gonoirliei 1 


2G 
30 8 
30 
38 2 
11 2 
23 
40 
14 
33 
33 
17 
312 
G4 
53 


NONTUBERCl lOUS DISFA3ES 


Otitis media 3 

Pulmonary abscess 3 

Spirochetal bronchitis 3 

Mvocarditis 7 

Chancroid 4 

Chronic myocarditis, acute cystitis 1 

Myocarditis, syphilis 1 

Mitral regurgitation 4 

SmallpoN 1 

Paraplegia 1 

Appendicitis 1 

Aortic regurgitation 1 

Gun shot wound 1 

Neurosis, type undetermined 4 

Cardiac hypertrophy 3 

Abdominal adhesions 1 


13 
23 
22 6 
15 6 
13 5 
28 
G5 
31 5 
29 
2G 
4 
2 
4 

1G5 

8 

31 
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OP 

OfilS 

evSES 

PER CENT or 
SEDISfEKTmo I*f 
TWO HOURS 

AI} ocarditig cJiancroid 

3 

113 

HyperthjToidjsm 


98 

Empyema following paeunioiiia 

1 

53 

Follicular tousillitig 

1 

19 

Cliroiuc lironeliitis 

, 

20 S 

Acute goiiorrlieil urethritis 

S 

91 

Chronic gonorrlieal urethritis 

1 

3" 

Conorrheal urethritis eiiiditlvTiiitis 

1 

22 

luceut s angina 

2 

10 5 

Aneurjsm of the aorta 

o 

45 

Chronic bronchitis nnd sinusitis 

I 

2G 

Chrome sinusitis 

X 

32 

Chronic bronchitis nnonrditis 

1 

3*. 

Nontuberculous plcurisc with cffusim 

1 


Arthritis 

1 

10 

Chronic alcoholism 

1 

43 

Pyloric ulcer mitral regurgitation 

1 

4 

Syphilis catarrhal jaundite 

1 

43 

Bronchi il astluna 

1 

4 

Gonorrhea and sjpliihs 

1 

13 

Gonorrhea sjphibs epilepsr 

1 

30 

Suppurative adenitis 

} 

16 

Lethnrgic encephalitis 

1 

1 

Chronic sinusitis appendicitis 

1 

16 

Chrome nnocarditis intcrstitnil nephrit/s 

3 

4D 

Catarrlml jaundice 

1 

o 

Mitral stenosis 

1 

27 

Chrome m^oc'trditis chrome lirouchitis drug addict 

1 

-0 

I elhgra 


20 

irvocarditia asthma pareiu In m itons nephritis 

3 

40 

Arteriosclerosis 

1 


SyplnUs 

DS 

loO 

Piraljsis general 

1 

n 

Gonorrheal arthritis 

2 

17 

Duodenal ulcer 

1 

19 

Sarcoma of the lung 

1 

Co 

Second irj anemia 

4 

CO 1 

Bronchiectasis following lobar pneumonia 

1 

rc 

Fmpj ema 

1 

6“" 

Diabetes melUtus 

3 

23 

Mitral regurgitation 

3 

30 

Apparently arrested tuberculosis 

Mjoeirditis pericarditis aortic insuflicieiicr secondnn 

110 


anemia 



Amebic djsenten 

1 

GS 

Hookworm 

1 

10 

ApparentJj noruml indiyidualfl 

200 

08 

Total number of cases examined 

inoy 



(Tliese tables and cliarts rcpicscnt work lone onl> on male patients ) 


Mhtch See of 'blood weie used* end the other the so called finger puncture 
nieftiod ” In our ivork ■> eua puiicturc! n-ere done bccau'^e enough blood 
was tnl en at one time for er\throc\fe sedimentation Kolmer complement 
fixation and Dai an} i tests Om method consists in draning about 5 e c of 
blood from a xein and with alee pipette reiuoTing 04 ec and placing it 
in a small tube containing 0 1 c e of the sodium citrate solution The mixture 
IS then drum up into 0 2 cc pipettes graduated in 0 01 cc dnisions These 
tubes are then sealed iiith soft paiafBii and readings are tal eii eien fifteen 
minutes up to tuo hours and the peicentagc of sedimentation noted Prom 
the data obtained graphs are coiistnieted 
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DESCRIPTION OF CHARTS 

Chaits repiesent readings taken eveij' fifteen ininntes wken tests were 
done by the modified Westeigien method Some of the curves show the 
average of the leadings taken on more tlian one patient and others lepie- 
sent individual cases Tlie figures on the left side of the graph show the 
peicentage of sedimentation, those on the bottom of the chart, the time in- 
teival at which leadings weie taken, that is aftei 15, 30, 45, GO, 75, 90, 105 and 
120 minutes, lespeetivelj 



Chart I — Cui\e 1 at the bottom of the papo ii a composite one and represents the 
sedimentation rate of 50 nontuberculous apparentU healtht indltldualo Readings taken c%ery 
afteen minutes 0 04 09 15 23 31 38 and 4 S per cent of sedimentation rcspectltelj 

Cur\e 2 One case of arthritis No tuberculosis Readings 0 2 3 4 4 7 9 and 10 per 
cent of sedimentation 

Cur^e 3 A composite of 30 coses of sjphilis Nontubci culous Readings 0 3 1 9 4 4 8 
11 G 14 6 17 and 19 2 pel cent of sp<llmontntlon 

Curve 4 One case of nontubercu’ous ostcomi elitls Readings 2 10 22 37 48 53 55 
and 57 per cent of sedimentation 

Curve 5 Aneui^sm of the aorta, Kolmer complemcnt-tlxation test for sjphilis aveaklj 
positive Readings 6 35 48 53 55 57 and 59 per cent of sedimentation 

Curve 0 One case Colored deceased No tuberculosis Lung sarcoma Readings 
7 35 48, 55 GO 63 G6 and G5 per cent of sedimentation 

Curve 7 One case No tuberculosis Patient has large amount of purulent sputum No 
tubercle bacilli found Diagnosis Eroncblectasis Readings 15 38 54 C4 6G GS 68 and 
G8 per cent of sedimentation 


DISCUSSION 

The Liuzenmeiei method ivas discontinued after making 600 tests This 
teehnic is meonveiiient for it requires almost constant attention until all of 
the erythrocytes have fallen to the given degree, 1 8 cm Since some of the 
speeimens of blood settled only aftei tnenty-foui houis, it meant that the 
test had to be obseived during the night One of the laboiatoij woikers 
took the tests to her lOom and set an alarm clock foi eveiy lioui m order 
to time the sedimentation ivith at least fan accuracy 

The Westeigien method requiied fai less time and gave more satiSfactorj- 
results, foi leadings can be taken with greater accuracy in the pipettes than 
111 the Linzenmeiei tubes 
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The Graphic method of Cutler reqiurcd more attention than the Westor 
gren, but ga\e better re&uUs Wc used the 02 cc pipettes and took read 
mgs e\er;y fifteen minutes up to tuo hours and constructed graphs from the 
data obtained This method proved to be practicable and is now used as 
routine on ait patients entering this hospital The graphs are aerj useful in 
follon up vork, for the inciease or decicase in the sedimentation rate can 
be seen at a glance 

With the Linzenmeier technic the shortest time of sedimentation was 
six minutes and the longtst o\er tueiit> foui hours The rapidlj progres 
sne cases of tuberculosis gnae the shot test sedimentation time while the 
chronic fibroid nonprogressive t^pes of the disease approached the noimal 
winch Lmzeumeier considered to be more than three hundred minutes 



Chart II — PI\e classes of tuberculosis. 

Cune 1 A composite of 1 apparentl} arrested cnsca of tuberculosis Readings 0 1 
061 »314366 and 6 6 per cent of sedimentation 

Cur\e •’ One case. Colored deceased Blood was taken tno dajs before death, Dlap 
noBls Far advanced pulmonary tub rculosis Read/nffs 0 3 13 18 ’0 i and 5 per 

cent of Bedtmentatlon This paradox was described by Cutler* He observed that In certain 
cases the erjthrocjto sedimentation role became slower Ju^t before death and the cun less 
steep T^ls man seem to come In this catecorj 

Cune 3 One casa Nonpulmonar> tubcrnilosl*' Tuberculous orchitis and prostatitis 
Keadines 1 7 15 *’0 31 3 42 and 49 per c nl of swUnientatlon 

Curve 4 One case of minimal pulmonar> tuberculosl Rapldl> prowesslv e with hlRh tern 
perature Proffnosls unfavorable Readings 3 11 20 3 36 40 and 4 per cent of scdl 

mentation 

Cur\<! Notipulmonan tuborculosl TubercutoU of tlio bone and Joints Composllc 
or me cases Readings 4 S 16 S 5 1 34 8 4 46 4 48 6 and 60 4 per cent or sedimentation 


With the Westergren method the per cent of sedimentation for normal 
mduiduils was found to be 6 8 per cent in two hours The greatest amount 
of sedimentation mas 97 per cent in two hours lu a case of secoiidarj anemia 
(Erithrocvtes 976,000 per cubic millimeter ) 

A studj of the graphs shows a steep initial rise in the curie in 
rapidli progressive cases of tuberculosis ns moll as in oilier diseases mliieh 
terminated fafallj There is onlj a slight rise in a normal inditidual s cune 
and in the chrome fibroid cases of tuberculosis With increase in the seieriti 
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Ghaut III — This shows the cITcot of the nctl\lt\ of the tubercnloiis process on the sedi- 
mentation rate All cases repicsentcd were cl issed ns far ad\nnced pulnionnrv tuberculosis 
The} were differentiated according- to the sexerlU of the disease 

Curve 1 A composite of seventeen fai advanced nonprogressh c cases of pulmonarv 
tuberculosis Piognosls good Readings 01 2 I-l 7 07 12 1 IIS and 17 per cent of sedi- 
mentation 

Cuive 2 A composite of 23 sllghtlv progressive cises Prognosis fail Readings 13 
5 8 12 5 lb 7 24 0 29 32 8 and Jo 9 per cent of sediment itlon 

Curve 3 A composite of 30 i ipldlv progressive cases of far advanced tuberculosis 
Prognosis guarded Readings 3 8 13 23 5 32 7 39 13 3 46 and 48 3 per cent of sedimen- 
tation 



Chart IV — ^Repi esents the sedimentation rates of one patient before and after treatment. 
Diagnosis M}ocarditis svphills and nephritis Colored man aged si-vt} }ears 

Curve 1 at top of page shows the sedimentation rate on adnrission Pebiuarv 2 1926 
Readings 4 27 49 67 61 63 64 and 65 per cent of sedimentation 

Curve 2 represents sedimentation rate after eight montlis treatment (Mercurv and 
dietetic ) Blood taken October 26 1926 Readings 0 1 2 5 C 6 10 and 11 per cent 

Curve 3 Almost one year after admission Readings 0 0 0 1 1 2 and 2 per cent 
of sedimentation 




THL UEMIS‘?rONS OP PERNItlOU"? ANEJIIV $27 

of the disease tlieie is a coi responding rise in the slope of the cur\e With 
impio\einent a fill in the eur-ve tal es plate 

A steep tise m the curve is also noted in earlj cases of tuberculosis of 
the rapidl> progressive f\pe Dus seems to indieate that a rapid sediments 
tion nte is no index of the extent of the imohement but rather an indica 
lion of a lack of lesistance 


(0\CL1UST0SS 

1 The ei\throejtc sedimentation leaction is not specific foi tubeiculosis 

2 A parallelism exists betueen the se%eiit\ of the disease and the in 
crease m the sedimentation rate 

3 With improienient m the condition of the patient the speed of sedi 
mentation decreases the opposite hemo tiue with inciessnic, se^erlt^ of the 
disease 

4 The phenomenon sometimes disappears shorth before death 

5 The sedimentation rate is not an index of the extent of the tubei 
culoiis nnol\emenf 
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THE REl^IISSIONS OF PERNICIOITS A^EAHA 


B\ Roy Keoerrhs Pir 0 Cnicsoo III 


T he treatment of pemicions ancmis has receiiod much Ttfention of late 
The discussions almost iiuniiabh mention tiu proneness of the disease to 
remissions There aie llo^^e^er choTicteiistics of this proneness to reiuis 
sions ^^hlch base not been emphasized apparenth 

Data on 524 fatal cases of pernicious anemia vhieh ha\e been collected 
b\ CaboP state that the number of i emissions uns as follous 296 one reniis 
&IOU 118 tno 1 emissions 65 three remissions 21 four remissions and 24 fi%e 
remissions These data indicate that pnctiealK no one dies iiitliout at least 
one 1 emission (such cases hnie been reported but apparenth are quite rare) 
and tint there is no tendeuci for the progressiccness of the disease to chsnge 
The progiessneness rciaams a coustint ulien niessured bi the chance of death 
after aiu one lemission Tins constaiiei of the progressnenevs can be made eii 
dent h\ absummg that the chance of iinMng another remission is one Inlf The 
&enes on thK assnniptioii vonld then be 2G2 Xll GC 31 and lb AVIion the tvo 
series are uiianc^td side h% skK it is apparent that th parallelism between 
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the tiro sets of figures, one biologic and the othei a hypothetic geometric 
senes, IS so striking that it must command attention as something more than 
a comcidence at least 


NUJIBER OF REMISSIONS 

ACTUAL 

n\ POTIIETIC 

1 

296 

262 

2 

118 

131 

3 

65 

66 

4 

21 

33 

5 

24 

16 

Total 

624 



If the duiation of a leraission plus the time between lemissions is a con- 
stant, it follows as a consequence of the above one-half chance law that the 
numbei of surviving peinicious anemia patients in aiij random gioup ivill 
have had oi be in remissions as follows 50 pei cent one i emission, 25 per 
cent two 1 emissions, 12^/4 per cent thiee i emissions, etc Data for the rough 
check on a “eioss-section” of a gioup of siiimois are aftoided b\ a iccentlv 
published” senes of 42 sui living cases Thej had had attacks as follows 
20 one attack, 13 two attacks, 4 thiee attacks, 4 foui attacks, and 1 fi\e at- 
tacks Accoiding to the one-half chance law the figuies should be 21, 11, 6, 
3, and 1 A compaiison of the two senes shows that the check is veij good 
in spite of the fact that the total numbei of indniduals is lathei small for 
such an anah sis 


NUMBER OF ATTACKS 


ACTU\L 

inroTiiFTic 

1 


20 

21 

o 


13 

11 

3 


4 

6 

4 


4 

3 

5 


1 

1 


Total 

42 



It IS frequently stated that subsequent attacks of most diseases which 
lecur aftei i emissions become piogiessively lightei and “finallv the disease 
weais itself out ” Such does not seem to be the case with peinicious anemia 
The following statements appeal to be justified 

1 Peinicious anemia is a disease in wdncli veil few die in the fiist attack 

2 The 1 emissions follow^ a stnet law of piobabilitj , the chance of hav- 
ing anothei i emission is one-half 

3 The aveiage duration of a lemission plus the time inteival between 
remissions (= duration of an attack) appeals to be a constant 

These facts have been foiniulated and piepaied foi publication at the 
lequest of mj teachei, Di Kamil Schulhof 
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HAY FE\ER AND ASTHMA CAUSED BY THE POLLEN OF THE 
PAPER MULBERRY (PAP^RII S PAPYRIPERA ICUNTBE) 


B\ Harr\ S Bernton M D WASUIN0T0^ D C 


^^HE list of pollens which aio regarded as eausitne agents in haj fever 
A and asthma is an ever increasing one There is no record m the literature 
however, of anj case in which the pollen of the Paper Mulbcm (Papvrius 
pap^rifeia Kuntze) has been desciibed as the etiologic factor Therefoie the 
three patients, herein reported are of unusual interest and mciit a detailed 
description 


CLINICAL PlfiCUbSIOV 


Case 1 - — ^Malc aged twenfv four a ears 

On Maj 11 1926 this patient first presented himself for relief of acute Inj 
fever and asthma His sjmptoms appeared on April 30 eleven dajs prior 
to his visit and were becoming progrtssiv elj worse Parovjsmal sneezing 
stuffiness of nose djspnea, tightness of chest and wheezing had intapacitated 
him His condition at the time of his first visit did not permit of aiij exteii 
sive examination Nevertheless a subcutaneous injection of five pollen units 
of Timothy pollen extract was given m the right upper arm The purpose of 
this procedure was twofold fiist to aid in the diagnosis of the tvpe of haj 
fever, and second, to initiate a possible course of seasonal thenpj The ab 
sence of anj local reaction to the injection of Timothv pollen extract indicated 
that the grass pollens were not responsible for the disease It is noteworthj 
that the date of onset of sjmptoms in this patient coincides with the period 
of pollination of the late blooming tiecs and with the pollination of the carlv 
blooming, grasses Verj sensitive venial cases will exhibit sjmptoms in the 
latter part of April at whicli time Poa annua the first of the grasses to bloom 
in the District of Columbia, sheds its pollen 
Palliative measures were then prescribed for the patient On the follovung 
dav, Maj 12, 1926, a series of thirtv two cutaneous tests were performed with 
pollens in powder form and with a few epidermal proteins The list com 
prised tlic following 


VVormsccd 
Timothy 
Rabbit Hair 
Black W alaut 
Short Ragweed 
Elm 

June Gnss 
White Oak 


On the left loner arm 

Sheep Sorrel 
Goose Feather 
OrcJiard Grass 
Chicken Feather 
English PJaatnin 
Dog Hair 
Sycamore 
Pigireed 


Associate Professor of Hjglene and Preientlie Medicine Georffetonm Unhersltj School 
of Medicine Vttendlnff Specialist W ashinfflon Refflonal Ottlcc U S Veterans Bureau Wash 
Ington D C 
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Black Ash 
Butternut 
Beechnut 
S«amp Mnple 
Cherrj Birch 
Willow 

Wliite Mulberrj 
Black Gum 


On the right loner arm 

Box Elder 
Blue Beech 
Hickor> V 

AWiite Birch 
Honey Locust 
Puss\ AVillon 
Paper klulberrj 
White Poplar 


In summait, foui epicleimal piotcius, twenty tiee pollens, six pollens of 
xeinal hay feaei plants, and ti\o pollens of antuinnal hat fevei plants -were 
utilized in establishmgr a diagnosis Of tins nunibei, the pollens of the White 
Mulheiij and of the Papei IMiilhem piesentcd tapical urticaiial atheals uitli 
zones of iriitation at the site of the sciatch iiiarlis The findings pioved as 
interesting as they uere unexpected 

In 1922, I began a suit ex of the ttind pollinated plants in the Distiict of 
Columbia’ and, on Mat 1 of that ve.u, I collected the pollens of the tiees of 
White Mulberiv and Papei lMulbeii\ Pom teais latei duiing the course of 
innumeiable tests, these pollens gave positive leactions for the fiist time The 
patient ttho zesponded posititeh to these tests has lited ttithin three and 
one half blocks of the terj tiees fioiii tthicli the pollens had been obtained 

On the occasion of the patient’s thud tisit on Mat 13, 1926 confirinatoi'v 
tests by the cutaneous method ttere peifoiincd On the light foreaim, the 
pollens of the Papei Mulbeiiv and of the White Jliilbeiit were applied to 
scratch maiks, and on the left foieaim, the pollen of the Mock Orange ttas 
similarly emploted Each of the tliice test pollens tielded a positite leaction 
The leaction, hottevei, caused bv the pollen of the Papei Miilbeiit came up 
promptlj It was most maiked and the intense local nutation peisisted 
longei than that of the othei tuo pollens These thiee positne reactions 
furnish a sinking example ol ‘‘gioup leaction ” 

It IS noteworth-^ that in the Ploia of the Distiict of Columbia^ and Mcin- 
ity, Hitchcock and Standley ha\e arzanged and numbered the plants consecu- 
tively according to generic lelationship The hloiaceae, the Mulheiij famih, 
constitute Gioup No 40 vliich has the following subdivisions 


1 Toxjlon pomiferum 

2 Papjrius pup>Tiferi 

3 Morus 

a Moius ilbi 
b Morus rubra 


Mock Orange 
Paper Mulberrj 

Wliite Mulberry 
Bed Mulberrj 


Accoidiiigly, the diagnosis of gieatei sensitiveness to the pollen of the 
Paper Mulbeiry vas vairanted bv the findings and a basis foi specific tlieiapy 
was established Difficultv^ however, was encountcied because I had no extract 
of the Papei Mulbeiiy pollen available It had seemed unlikely that a need 
should evmi aiise foi the extract 

On May 14, 1926, an intiadeimal test was performed with two pollen 
units of an extract of Mock Orange which had been prepared a few months 
prevuously The resulting wheal measured fourteen millimeters and the 
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areola thuti millimeters in dniiieter The hope iias cntertuned that de 
sensitization might he effeited nith an extract denied trom another member 
of the same famili group ‘tchippegnll has adiocited this principle in Ins 
iiniimnologit cHssification ol common haj feier plants® Accordingl}, on 
Jlnj 15 1326 flic pollen units of an extinct of Aloek Orange iiere injected 
subcutaneonsh into the nppei aim There ivis no local reatfion At this 
point, it IS noil to anticipate and to record an obseriatioii nhieli establishes 
a diagnostic proeednic of import ince On Pebinari 12, 1927 fiie pollen units 
of an extract of the pollen of the Paper ’tliilbein nert administered sub 
ciitnneouslj in the same patient at the beginning of a subsequent course of 
prescasoml treatments The local reaction consisted of a snelling of the 
upper aim nliicli measured ten centimeters ni greatest diameter Theie iras 
marked congestion and also sensations of heat and of itching of the part 
iiivohed Moreoior mild hai fecir simptoms poisisted foi tno dajs after 
the injection of the file polhn Hints of the Paper Alulherrj extract 

111 a piCMous eomnuinication * I have shoim that “the subcutaneous 
reaction to pollen protein is n more critical and specific index of mucous 
membrane sensitiveness than the cutaneous or in tra cutaneous tests ” Kahn 
and Giotliaus arc in accord mtli this iien Despite the positive cutaneous 
and intracutaneous reactions obtained uith the pollen of the tlock Orange 
it seemed inadvisable to use its extinct in treatment of the patient The 
pollen of the Mock Oiaiige it mil be recalled failed to provoke a local re 
action on subcutaneous injection a fact which militated against its nst 
Moreover, the numbei of trees of Mock Orange in the District is rclativel} 
nisignifioant 

Meanwhile, the acute avmpfoins of liav fever and of asthma persisted, 
ameliorated to some extent b) the use of pilliatnes Under the circum 
stances, the dailj subcutaneous iiijittion of small doses of pollen cxtiact, as 
recommended bv Vaiiglian for the treatment of the acute attacl could not 
he carried out As stated before there was no extract of the pollen of the 
Paper Mnlbenj available For the same reason the relief of acute sj-mp 
toms hv iiitradermal injection of pollen extract the method of Phillips® was 
denied One alternative remained which happilj proved successful 

My method consisted of the dailj application of the pollen powder to a 
scratch marl on the si in of the foiearm on which a drop of dilute sodium 
hjdrate solution was placed The procedure was comparable to the ciitane 
ous test as ordinarili performed The record indicates that fourteen 
cutaneous applications of the pollen of the Paper Miilherrv were made iii the 
interval from Maj 17 1926 to June 5 1326, inclusive The sudden improve 
meiit 111 sjmptoms was most gratifjing On Mav 16 1926 the patient re 
ports • Marked local reaction and intense itching of arm Peels fine ” On 
the dav following he rcpoifcd No hav fever and no asthma ’ On Maj 
22 1926, there woie no hav fevei sjmptoms Onlj a little wheezing in the 
morning ” 

It mav be argued that the termination of svmptoms maj have been due 
to the cessation of pollination and not to treatment That, of course, is a 
possibilitv Untreated cases of hav fever however, show a gradual cessation 
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of symptoms toward the end of the season and not the ahinipt cessation 
■which has been so e'vndent m this patient The change in the clinical picture 
was similar to the one usually encounteied when administering the specific 
treatment during the attack of hay feyer in accoi dance A\ith Vaughan’s 
directions In fact, the experience of my patient lends support to Vaughan’s 
explanation of the mechanism ot seasonal theiapy The autlior states, “Dui- 
ing the pollen season, the nasal mucosa is bearing the brunt of the allergic 
leactiou The administiation of pollen elsewhere, as through the skin (in my 
case, on the skin), ivould them etically distiibute the reaction throughout the 
other tissues, thereby iclieving to some extent the intensity of the local 
reaction ” 

The patient was seen next on Januaiy 27, 1927, seien and one-half 
months aftei the termination of his seasonal tieatment He reported that he 
had been smgularty fiee of nasal cataiih dunng the fall and winter months 
In the interim, extracts of the pollens of the Paper IMulberr'v and of the 
White Mulberry had been piepaied in anticipation of the course of presea- 
sonal tieatments which the patient had requested On two different occa- 
sions, cutaneous tests were perfoimed wnth these extiacts in the dilution of 
1 100 and 1 1000 In each instance, the extiact of the Paper IMulberry 
pollen yielded the larger leaction and the pcisistence of induiation for 
twenty-four hours aiound the scratch mark was particularlj noticeable The 
subcutaneous mjection of fiyc pollen units of the White Mulberry extract 
gaye use to a sw'elliiig two and a half centimeters in diameter which was 
surrounded by a zone of ledness and accompanied bj some itching On Feb- 
ruaiy 12, 1927, fi\e days later, fiye pollen units of the Paper Mulberry ex- 
tract were administered subeutancouslj As previously stated, the local re- 
action to this extract measured ten centimeters in diameter, and hay fever 
symptoms ensued for foitj -eight hours after the injection Pne pollen units 
of the extiact of Mock Oiaiige did not give rise to am local reaction wdiat- 
soever In virtue of the above findings, the diagnosis of maiked sensitivity 
to the pollen of the Paper IMulbeiiy and of lesser sensitnity to the pollen 
of the White Mulbeiry was warranted 

The course of pieseasoiial treatments w'as begun on February 14, 1927 
The quantity of extiact w'as graduallv increased from the initial dose of five 
pollen units to the teiminal dose of one thousand pollen units wdiich was ad- 
ministered on Apiil 14, 1927 As result of the tieatments, the patient reports, 
“I have been improved 99 per cent I have had no asthma, and only a slight 
discharge from the nose foi twm dais duimg the entire season ” 

Othei facts pertaining to the histoiy of this patient are now' piesented 
to make the lecoid complete He is a native of Greece, having immigrated 
to this country at the age of eleven When fiist seen in 1926, he wms twenty- 
four years old and W'as entering upon his thud season of hay fever The 
disease was becoming progressively worse In 1924, the s'vmptoms extended 
from April 7 to June 15, in 1925, the season wms of one month’s duration 
from April 20 to May 20 In 1926, hay fever appeared on April 30, and two 
days later, asthmatic symptoms compbcated the disease for the first time 
and proved disabling He has tw'o brothers w'ho aie subject to the autumnal 
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type of haj fe^e^ and two sisters who hare been asthmatics for many lears 
His father, now deceased, had also been a sufferer from asthma 

It is notenorthj that this patient as a boj had assisted in the care of 
silk worms The sdl. industry is essentially a home industry in Greece, and 
its success IS dependent upon furnishing adequate food in the form of mul 
berry leaies to the silk norm in tlie feeding season Chater* states, “The 
silk worm has a loiacious appetite for a creatine three and one half inches 
long, and during its biief life of thirty dais it consumes sit times its own 
weight in mulberry leaves " Erposiire to the poUeii of the Jlnlberry during 
the boyhood of my patient has undoubtedly furnished the sensitizing agent 
to one who had inherited a predisposition ton ird sensitization 

Case 2 — Female white aged fifti seien tears 

This patient has been a tictim of hay fever for fifteen ycais With in 
crease in duration of the disease there has been an incieasc in its seventy 
The date of onset is April 15 and the date of termination the lattei part of 
May or early June I hi itenge duration of her disability is siv necks 
The symptoms are typical of the disease The eye symptoms liowcyer, arc 
particularly aggraiated in hei case The eyelids become snollcn obscuring 
vision Moreoter, the uiiinrt bladder shows an extreme in liability during 
the season, making frequent urination necessary 

She nas first seen by me on March 10 1927 A study of her case similar 
m scope to the one described above, revealed a sensitiveness to the pollen 
of the Paper Mulbeiiy Aeeoidiii^lv pieseasoiial treatment nas initmtod 
on Maieh 14, 1927 This patient proied unusually sensitive to the pollen 
extract The third injection of eleven pollen units provoked a constitutional 
reaction of moderate seventy On April 14 1927 after one month of treat 
ment, the dosage reached only fifty pollen units Severe hay fever symp 
toms on April 15 marked the usual beginning of her sensoml distress From 
April 16 to May 24, 1927 seasonal therapy nas instituted at twenty four hour 
intervals at first and at forty eight bom intervals later in the course The 
terminal dose consisted of tno hundred and forty pollen units 

Despite the patient s extreme sensitiveness to pollen extract and made 
quote protection, ns judged bv the accepted standard the extent of relief 
from her wonted disabilities may be surmised from the follovvmg report 
“I realize that your treatments were not started in time due to my delay but 
I can and do say that they have been a wonderful help to me The trcatmeiit 
did not entirely prevent the cold * * * , but it certainly greatly re 
duced my suffering As a matter of fart there were only thiee days during 
the whole period in winch iteliiiig of the eyes and swelling oceurreil I had 
no asthma as in former years although I was troubled with a seveie cough 
* • * I certainly feel that your treatment * • • has given me the 

only relief I hav e bad and this to a considerable degree ’ 

Case 3— Female, colored, aged forty two years 

This patient registered at niv clinic at the Fiiicrgeney Hospital in Wash 
ington D C , on Jfarcli 11, 1927 In her history she stated that she had 
been a sufferei from bay fever and asthma for a period of ten years The 



834 


THE JOURNAL OP LABORATORY. AND CLINICAL JIEDICINE 


duiation of symptoms extended fiom Apiil 25 to June 1 Cutaneous and 
subcutaneous testing indicated that she was sensitive to the pollen of the 
Papei Mulbeiiy The patient was a domestic seivant by occupation Be- 
cause of her inability to leave hei iioik, she vas nregular in attendance 
She leceived only ten injections of pollen extiact The fiist dose of five 
pollen units was admiiiistei ed on Apiil 1, 1927, and the teiminal dose of 
fortv pollen units on Maj 13, 1927 Each injection piovoked a local swelling 
four inches in diametei 

The following selected clinical notes in hei case aie of inteiest On 
April 21, 1927, she expeiienced foi the fiist time itching of mucous mem- 
branes and slight wheezing Apiil 25, “No tiouble at all since last visit ” 
May 9, “Some itching of eyes and luniiiiig of nose Sneezes foui times dailv 
instead of the usual fifti oi sixtv times ” On a subsequent iisit on June 6, 
1927, she repoited that she had not lost a single dai from liei noik, vheieas 
duiiiig other haj fevei seasons, she i\as unable to woik because of hei 
asthmatic symptoms 


Clinic \ ii Summary 


CASE NO 

AGE 

FAMILY 

HISTORY 

DURATION 
or DISEASE 

PERIOD 

OF SYMPTOMS 

HEMUIKS 

1 

24 

M 

Positne 

3 jears 

April IC (Average) 
to mulclle of Mar 
or of June 

Severe istlima 

2 

57 

F 

Negative 

15 rears 

April 13 to 
carlr June 

MoJeratelj severe 
astlima Swelling 
of cjelids 

Drinarv bladder 
irntabilitv 

3 

42 

F 

Doubtful 

10 years 

April 25 to 

Juno 1 

Severe asthma 


BOTANICAL CONSIDERATIONS 

The Papei Mulbeiry (Papyiius papiiifera Kuntze) is a tiee natiye to 
Eastern Asia It has been extensively cultiiated in the Oiient because of 
the use of its baik in paper making” It had been cultnated in this countn 
as eaily as 1750 Its lange of distiibutioii extends fiom Nev Yoik to 
Florida, and it is also found in Missouii The smooth giei baik and long 
staminate catkins aie among the distinguishing featuies 

In the City of Washington, whose beauty is enhanced by its tiee-lined 
stieets, there are many specimens of the Papei Mulbeiii Curioush enough, 
these trees aie laiely found on the streets They seem to piefei imeant lots 
and yards and abound in alleys This is especially tiuc of the oldei sec- 
tions of the city Moreovei, the staiiiinate tiees piedominate, a pistillate 
tree is a larity New growth aiises from suckeis 

A survey of the trees yitli particulai lefeience to the Paper MulbeiiV 
in the neighboihood of my patients leadily disclosed the source of then 
disabilities 

Case 1 was domiciled in one city block and vas employed in an adjoiii- 
mg block Six paper Mulberry trees weie found in the allej of one block 
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An equal numter of Papei Mulbury trees, two White Mulberrj trees, aud 
one Mock Orange tree grew in the otlicr block In fact, his bedroom window 
overlooked the two White Mulberrj trees 

Situated in the allej within half a block of Case 2 one Paper Mulberi> 
reared above the housetops wheieas two specimens of the tiees occupied 
positions in front vards within the half block in which Case 3 dwelt The 
three patients lived in sections of the citj remote fiom one anothei 

A review of the literature of the eleven commeicial establishments, 
Lv;*^ed bj the United btates Public Healtli Service to manufacture pollen 
extracts, pioved of luteiest One firm listed the di-} pollen of the Red Mul 
berry (Jlorus rubia), and one otiicr hi in had available the pollen extract of 
the Black Mulberrj (Morus iiiora) Tht New England States, the Eastern 
States and the Southern Stativ were tiled as tht teiritor\ within which the 
Black Mulbeirv might be found as a cause of early spring haj fever No 
mention, hovvevei was made of tht Papei Mulberij 

A similai omission w as noted in a scaicli of the publications of students 
of hay fever Sehcppegrtll m an eaih paper which appeared in 1917, in 
eludes the White Jlulbeiiv (Morus alba) m a partial list of plants tested for 
haj fever reaction at tlie Biological Laboratoij of the American Hay Fever 
Prevention Association The following reference to the White Mulberrj is 
quoted “Pollen grains, smooth spherical, nineteen microns in diameter 
Haj fevei reaction negative I ollination, wind Amount of pollen, abun 
dant Season of bloom, Maj Geographic distribution Mam and Ontario to 
Florida Eemarks, harmless m hav fever ’ “ Furthermoie, Soheppegiell 
does not include any membei of Uie Mulbeirj familj m his classic paper 
on the ‘Seasons, Causes and Geognphio Distiibution of Hav Fevei aud Haj 
Fever Kesorts in the United States published m 1920 “ Neither was there 
any reference made to the familv undei the headmg “The Trees in Haj 
Fever,” in the authors” textbook noi in another important contnbution 
which was published one vear later, iii 1923 

It IS notevvoithj tint authors who discuss the botany of their respective 
regions omit mention of the MiUberrj familj Thus, Walker‘® of Boston, 
Spivacke” of New York, and Kahn” of Texas, do not include the pollen of 
the Mulberry family in the list of causes of haj fev er or of pollen asthma 
Likewise, Duke and Durham” fail to record the Mulberrj familj in tbeir 
botanic survej of Kansas Citj, Jlissouri and neighboring rural districts The 
state of Missovui according to Behder,” represents a midwestern habitat of 
the Paper Mulberry Nevertheless, other lepreseutatives of the Mulberrj 
family have been reported on the Pacific Coast Hall, in his ‘Haj Fever 
Plants of California,”'® makes the following interesting comment “'\Ionis 
alba, White Mulberrj Mulberrj Fam This and a few other species, espe 
ciallj M nigra, the Black Mulberry, are grown to a limited extent near towns 
Probablj never a cause of hav fever Spring Summer” Moreover, Piiicss'” 
has not reported aiij case of hay fevei caused bj the Alulberrv familj from 
his vast elmical cxpeiiencc 
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SUMMARY 

The pollen of the Paper Mnlbenv (Papyiiiis papyiifeia Kuntze) is herein 
lecoided as a canse of Spring hay fevei and pollen asthma 

In addition, the foiegoing study emphasizes a fey fundamental cousideia 
tions of hay fever which are frequently oiciloolced 

1 Cutaneous sensitiyeness to pollen does not alyaAs indicate a mucous 
membiane sensitnmness to the same pollen 

2 The subcutaneous leaction to pollen piotcin is a more ciitical and 
specific index of mucous membiane sensitiveness 

3 The relief of nasal S 3 mptoms dining the haj' fcAci season bj” the fre 
quent subcutaneous, lutiacutaneous, oi cutaneous application of pollen ex- 
tracts or of pollen poydei lesults fioiii the paiticipation of othei tissues m 
the reaction to a toxic iriitaut 

4 Regional field suriei's aie of pai amount impoitance One hour in the 
field IS Avoith thiee houis in the libiaiy 

It IS my pleasure to dcknowledge the iinaluable assistance, geneiouslj 
accorded me, hA' Mi Homei C Skeels of the United States Depaitment of 
Agriculture 
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ON BACTERIOPHAGE PROiM NORBUL STOCK CITLTURES' 


B\ John B Blajh Ph D Ntw York City 

TN the hteiatiue on I)'ietenophag\ several reports mar be found of at 
tempts to isolate bacteiiopiiage from stock cuifnres A number of methods 
haye been emplojed Mailman* filtered broth cultures and tested the filtiates 
on the homologous organisms Gildemeister and Herzberg * and burgers and 
Bachmann^ triturated the bacteria and extracted the bacterial juices under 
pressure It is reported bj d Herclle^ that Pondman’ filtered broth cultuies 
and tested the filtrates for the picseucc of bacteriophage Pondraan also dis 
solved the cultures with trjpsin or pjocjannse, and in other experiments, 
substituted heating foi filtiation Plu* eTamined inan> shams of the t>phoid 
dysentery group and of V choleiae filtering broth cultures and making serial 
passages of the oiganisms uith the filtrates m a duplicate senes he substi 
tuted heating for filtration 

In the woik to be desciibed an attempt was made to demonstrate the 
presence or absence of bacteriophage in filtrates of normal stoci cultures 
uluch had undergone a long period of shaking With one exception, all of 
tlie cultures used had been in stock for several years, none less than three 
jears A strain ot Escherichia coli was used which uas isolated from a stool 
cultuie thiee ueeks before being tested The following organisms were cm 
ployed in the experiments Aciobactcr aeiogencs, Alcahgcnes fecaJjs Bawl 
lus fusiformis, Bacillus mesentencus Ebeitfaella tjphi, Escherichia coh Ser 
latia marceseens and Spndlum rubrum (a strain of Sp rubrum uhich had 
lost the pou or of chromogenesis) 

Foitj eight hour agai cultuies of these organisms were transferred to 
flasks containing 50 c c of peptone broth adjusted to Pk 8 0 The cultures 
w ere incubated overnight at 37 C , and then placed in a shal mg machine 
which made approximate! j 230 aertical exclusions per minute, o\er a range 
of one and one fourth uiches 

The shaking was carried on coutmuouslj for one hundred and one hours 
At the end of this time the cultures were remoied direct snieais nere made 
and agar slants inoculated The cultures ncre then placed in the refugerntor 
for four daj s, and filtered through Mondlcr filters 

A control series was run inoculating a second set of flasl s which were 
kept for six weeks (tour weeks at 37 C and two wtels at room tempera 
lure) before being filtered and tested All of the cultures used w ere bhovrw 
by cultivation on agar to be uUrapure, growth was normal and gn\e no in 
dication of the presence of a bacteriophage 

Growth occurred on the agar slants of evera culture made imiucdiatclj 
after shal mg Although this ludicates that the oiganisms were not com 
pletely destroyed bj the prolonged shal ing evidence was obtained that the 

From the Department of Eactorlologj and Experimental Patholopj Stanford UnheraUj 
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majority of the hacteiial cells had been bioken up Giam-stained smeais, 
made immediately aftei shalung, showed numeious dismtegiated cells and 
consideiahle amorphous mattei, with only a small number of intact bacteria 
The filtrates of all cultures were entirely fiee fiom bacteiiophage, both 
the filtiates of the cultures which had been shaken, and those of the contiols 
allowed to stand at incubator and lOom temperatures Eepeated passages 
of the filtrates on the homologous bacteiia failed to demonstrate the pres 
ence of any latent bacteriophage The filtiates were tested on seveial shams 
of the same or diffeient species, as well as on the strain fiom uhich each was 
obtained A summary of the lesults follows 

Filtrates of Aerobactei aeiogencs were negative for the original sham, 
for three other strains of A aeiogenes, and foi six strains of Escherichia coli 
Filtiates of Alcaligenes fecalis weie negative foi three strains of A 
fecalis 

Filtrates of Eberthella tjphi were negative for five shams of E typhi, 
mcludmg the homologous sham 

Fdhates of Escheiichia coli ueic negative foi the original strain and for 
eight othei shams of E coli The oiigmal sham was isolated thiee weeks 
before being used in the tests 

Filtrates of both Bacillus fusifoimis and Bacillus meseutericus were nega- 
tive foi then homologous strains and for shams of B ceieus, B megatheiium, 
B globign, and B subtilis 

Filtrates of Spiiillum lubiiun neie negative foi the original sham 
A number of inveshgatois have found it impossible to demonstiate the 
piesence of bacteriophage in apparently uoimal bactciial cultuies, or have 
only occasionally isolated a bacteiiophage fiom this souice iMallman^ could 
not obtain a bacteiiophage from any of over twenty cultures examined, but 
was able to demonstrate an antityphoid bacteiiophage in the filtiate of a 
fleshly isolated typhoid culture Gildenieister and Herzberg' obtained nega- 
tive results with a number of cultures Flu,'’ ^ found a bacteiiophage m two 
of fifty-three strains, comprising menibeis of the typhoid-dj'senteiy group 
and V choleiae One bacteriophage was active against V choleiae, and the 
other caused lysis of the Hiss dysentery bacillus Pondman'’ obtained a 
bacteriophage from one of thnteen dysenteiy shams, this was the same 
stram from which Flu isolated a bacteriophage, using other methods 

It has been suggested by d’Herclle® that the bacteiiophage occasionally 
found in bacterial cultuies is appaiently piesent as a contamination, and the 
culture usually may be puiified by colony isolation, the puiified cultures 
being continued mdefinitely fiee from bacteriophage This was done with 
the cultures cairymg bacteiiophage isolated by Flu Reichert” found two 
out of eleven dysentery cultures contaminated by bacteiiophage and was 
able to puiify both cultures Cultures of E coli contaminated by bacterio- 
phage, which weie imrified by colony isolation, have been isolated by 
d ’Hei elle ^ 

In general, the results of the experiments described above confirm this 
findmg, filtrates of normal stock cultuies which had undergone a prolonged 
period of shaking were shown to be entirely free fiom bacteriophage 
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MORPHINE TOLERANtL* 


III Tbe Effect of CorttKc Upon Dogs Beforl DbriNo vnd 
After Habituvtion to MonniivE 


By Audrbi W Doisns Nathan B Fddy vnd J P Quiolei 
Ediiovton \lberta Canadv 


T WO noimal clogs wcic gi\cn cocaine hjclrochlondc subcutaneously in the 
proportion of 15 niff per 1 tlogrun of botlj ■nw^,ht In ten minutes both 
began to hek tlioir chops and m twenty minutes were distinctly restless 
Excitement increased and i cached a miKimum in tliirti minntts in one and 
m one hundred and fiie juiiuites m the other At tins time tlicj were throw 
ing their heads about and snapping nt imaginno objects in the air Circus 
movements weie marked The pupils weic dilated and the tcrapernturc in 
creased, 0 6® C in one and 3 2 Cm the other Pulse and respiration were 
not particulailj affected At the end of four and one half hours there was 
still a little inci eased cvc^tablUt^ but two hours later six and one half hours 
after the drug was given thej weie almost normal 

Two dogs which had been rendered tolerant to morphine' were given 
the same dose of cocaine, viz J5 mg pei 1 ilogrnm Both showed dilatation 
of the pupils and some excitement slight twitching or licking of the chops 
The temperature lose 0 8® C in one and II Cm the other At the end of 
one hour the excitcraeiit had subsided and both were acting about as usual 
though the tcmperatiue of one continued to rise for another hour Three 
and one half hours after the cocaine was given both appeared to be normal 
Two weeks after the withdrawal of the morphine these dogs v\crc given 
the some dose of cocaine and showed a sliglith more marked effect Ro 
coverj was slower 
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A noimal dog was given lepeated doses of cocaine ^P^otocol 1) The 
initial dose was 15 mg of cocaine hj'droehloiide per kilogiam of body weight 
This was followed in fifteen minutes by 5 mg and two more doses of 5 mg 
each were given at five-minute intervals All doses weie given subcutaneouslv 
In the first fifteen minutes follorving the initial dose the temperature rose 
0 7° C , and the pupil dilated slightly In the next five minutes the tern 
perature inci eased another 0 2° C , and dilatation of the pupil became max- 
imal In the next five minutes the temperatni e i ose another 0 2° C and 
slight tv itching developed Following the thud dose of 5 mg the tempera- 
ture continued to use, ciicus movements were manifested, twitching became 
more marked and restlessness increased nntil, forty-tv o minutes fiom the 
beginning of the experiment, convulsions developed The tempeiature was 
then up 1 6° C fiom the original Intiavenous injection of barbital sodium 
and pai aldehyde in 0 9 per cent sodium chloride solution, as suggested by 
Tatum, Atkinson and Collins,- vas begun and after tliiee minutes the con- 
Amlsions ceased Two minutes later the injection was stopped Seventh - 
seven cubic centimeteis of the solution had been injected into a dog weighing 
twelve kilograms Dyspnea continued foi thirty minutes, and the tempera- 
ture rose another 0 3° C , but thirty minutes later, or two hours from the 
beginning of the expeiiment, the dog was sleeping quietly The next day 
he was unsteady on his feet but othervise uoimal 

Protocol I 

Dog 15 — male, 12 kg 
April 8, 1926 

2 00 P M Temperature 38 9“ C Pupils dilated 
2 03 “ “ Cocaine hjdroclilondo (5^ solution) 15 mg per kilogram 
2 08 “ “ Temperature 30 1° C 

2 13 “ “ Temperature 39 5° C A little increase in size of pupils 

2 19 “ “ Temperature 39 0° C Cocaine lijdroclilor 5 mg per kilo 

2 24 “ “ Temperdturo 30 8° C Maximal dilation of pupils Slight muscular twitclung 
Cocaine hydroclilor 5 mg per kilo 

2 29 “ “ Temperature 40 0° C Cocaine lijdrochlor 5 mg per kilo 

2 33 “ “ Temperature 40 0° C Bestlessness increasing Muscular tivitching 

2 38 “ “ Temperature 40 2° C Frequent twitching of muscles 

2 40 “ “ Twitching increasing Tendencj to circus movement, clockwise 
2 42 “ “ Temperature 40 5° C 
2 45 “ “ Convulsions 

2 54 “ “ Injection of harhital sodium and paraldehjde begun 
2 57 “ “ Convulsions stopped Respiratory distress continues 

2 59 " " Injection stopped Amount injected 77 cc 

3 19 “ “ Temperature 40 8° C 

3 30 “ “ Quiet Breathing dyspneic, especiallv on expiration 

4 00 “ “ Sleeping quietly Breathing easier 

4 30 “ " Sleeping 

5 00 “ “ Apparently unconscious, but moving head and paw mg with left fore foot 

5 30 " “ Making ineffectual attempts to rise No movement in posterior extremities, 
which appear to be paralyzed 
April 9, 1926 

8 30 A.M: Dnsteady on feet Appears to bo normal otherwise 

The same dog avas habituated to moiphme and the cocaine experiment 
repeated (Protocol II) Convulsions began twenty-five minutes after the 
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first dose of cocaine Tiienti fi\e milligrams of cocaine lij droehloride per 
kilogram Iiad been administered IntraTcnous injection of barbital sodium 
and paraldelij-de was begun and the convulsions ceased when only 40 ec 
bad been injected The rise of temperature uas 17 C One hour and ten 
minutes after the experiment began, the dog was Ijnig quietlj and five hours 
from the commencement he was apparentlj normal Ihe convudsious were 
less general and lasted a shorter time when the dog was toleiant to 150 mg 
per kilogiam of morphine sulphate than when it was fice from morphine 

Protocol II 

Dog 15 — male, 8 75 kg 
May IS 1920 

10 28 A M Temperature 39 0 C Pupi) 8 mm Pulse 328 RespiratJon 10 

10 28 ‘ “ Cocaine hydrochloride solution) 15 mg per kilogram 

10 34 “ ‘ Temperature 39 1 C 

10 37 ^ ' Temperature 39 3 C 

10 39 “ Temperature 39 3 C Pupil 11 mm 

10 41 ** ** Temperature 39 3 C Pulse 140 Rtspiration 20 

10 43 ‘ TcJiiperaturo 39 4 C Cocaine hjdroehlor 5 mg per kilogram 

10 44 “ Pupil 13 mm Licking chops 

10 48 ' “ Temperaturt 39 5 C Pulse 152 Respiration 20 Cocaine lijdroclilor o mg 
per kilogram 

10 51 Temperature 39 8 C Muscular tu itching 

10 52 “ Thromng head about 

10 53 ^ ” Temperature 39 8 C Convulsions 

10 55 ** “ Injection of 4 cc barbital sodium nnd paraldeJnde 

10 56 ‘ Qiuet 

11 10 Temperature 40 7 C Pulse 160 Respiration 24 

11 40 “ Lying quietlj except for some tnitchiiig of jaiv muscles 

12 00 ii Lying quietly Snapping jaus 

3 00 Walking about Gait a little sti/T but nearlj normal 

3 30 Apparentlj norma! 

Two weeks after morphine was withdrawTi from this dog, it was gnen 
a single do&e of 15 mg of coeame hydrochlonde per kilogram The result 
was the same as m the two mcntioucd earlier in this papei — i slighth greater 
effect than when morphine tolerant (Protocoi III) 

Protocol III 

Dog 15 — male, 10 5 kg 
May 31 1900 

10 IS A.jr Temperature 38 9 C Pupil 5 nim Pulse 148 Respiration 24 Liveh Iso 

salivation 

10 21 ' ^ Cocama h>drochIoruIe (5% solution) 15 mg per kilo 

10 30 “ ‘ ISahvating 

10 3C ‘ ‘ Pupils dilated 

10 42 ‘ * Temperature 39 6 C Pupil 32 mm Pulse 3C8 Respiration 40 Licking 

chops 

11 03 “ “ Temperature 39 0 C Pupil 32 mm Pulse 300 Respiration 40 Rigid and 

trembling 

11 22 ‘ ‘ Temperatnre 40 0 C Pupil 13 mm Pulse 300 Respiration 40 Salivation 

less 

11 ‘’S “ “ Vomited 

2143 < Temperature 39 6 C Pupil 13 inm Pulse ISO Respiration oO 

12 01 PU Temperature 39 8 C Pupil 13 mm Pulst 170 Respiration 44 

1 30 ' * Slight trembling and occasional licking of chops 

3 30 “ Normal except pupil* 
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Anothei moiplime toleiant dog was given divided doses of cocaine as de- 
sciibed Convulsions de\eloped tlnitj minutes after the fiist injection The 
tempeiature was then up 1 6° C No baibital sodium and paialdehjde was 
given The tempeiatuie continued to use steadilj’’ and death occupied thir- 
teen minutes latei The tempeiatuie A\as then 43 2° C , a use of 3 9° C fioin 
that prevailing at the beginning of the expeiiinent Two minutes latei the 
tempeiatuie had risen another 0 5° C The total amount of cocaine given 
Avas 30 mg of the liydiochloride per kilogram of bodj u eight 

That morphine protects against the tovic action of cocaine is not borne 
out bj oui expel iinents Sollmaim’ states that a general antagonism exists 
betiveen morphine and small doses of cocaine, espeeialh as regards the effects 
on tempeiatuie and metabolism Large doses aie s\neigistic He quotes 
Chouppe^ as claiming that moiphinists are lelativelv tolerant to cocaine 
Mayei, Skillein and Sonnenschein, and Bibeifeld report lesults ivith vliicli 
ours are in general accord 

The results of experiments on dogs rabbits, and eats in the use of mor- 
phine 01 morphine and ati opine in conjunction A\ith procaine oi cocaine are 
regarded by MaA'ei” as rather negatiie lie states that they indicate that 
morphine lessens the seventy of the convulsions pioduced bv laige intra- 
venous doses of procaine, but that neither morphine alone, noi uith atropine, 
in the doses used, has any material influence on the toxicity of nearly fatal 
intravenous doses of piocame in the labbit Tlie results ivith cocaine Avould 
seem to indicate that moiphine alone increases the toxicity of cocaine foi the 
cat by subcutaneous injection but that one is not justified in attributing any 
maiked effect, either antagonistic or sjneigistie, to morphine and ati opine, or 
to morphine alone, with cocaine 

Bibeifeld° experimented on two dogs The first received a subcutaneous 
injection of morphine, 14 7 mg per kilogiaiii, followed in tuentv minutes bj 
a subcutaneous injection of cocaine, 14 7 mg per kilogram The dog had 
convulsions but liAed Nine days latei the same dog an as giAcii the same dose 
of cocaine alone Again convulsions occiined and the dog died AAithin four 
hours The other dog A\as habituated to morphine, 46 6 mg jici kilogiam 
Ten minutes aftei receiving this dose of moiphine it AAas gnmn 14 5 mg of 
cocaine per kilogram ConAmlsions aacic seAmie, and the dog died foitj'-tvo 
mmutes after the injection of cocaine 

CONCLUSION 

Cocame produced coiiAmlsions that Aveie less intense and of shorter dura- 
tion in dogs habituated to the daily subcutaneous injection of moiphine, 150 
mg per kilogram, than in normal dogs 
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SOMn OBbERVATIONfe ON THE WASbERMANN AND ICAHN 
UnACTIONS* 


B\ Olar\ Nigg \nd Nilb Vwii Lvrscn t Honolulu T II 


T here ba%e recmtl^ been a mimbei of claboratt btiidJis ou tJie coaipanson 
of the Kahn and the AVassermann reactions 

Thomas G IlnlB has rcpoited on 26 000 Kahn tests coniimed nith the 
AVassermann test and summaiizes as follows Kahn and AA 'issermann tests 
A\ere made on 25,744 specimens with ulati\c agreement m 97 8 per cent 
Clinical histones on 200 specimens in which the AA^assermann and Kahn tests 
disagree indicated that the Kahn test is moie sensitz\c than the AVassermauu 
test in treated cases The advantages of the Kahn test aic m the saving of 
labor, time, and cost in the definite charactei of Kahn reactions in specimens 
in winch the AA'‘asseimnnu is anticomplemtntan , in the coinparatnc simplicitj , 
and m icduction of technical cirois ' 

Kahn in a recent paper summarized as follows Coinpai itnc Kahn and 
AVassermanu results with 174 580 seiums indicate tliat the Kalm test is some 
what more sensitise than the AVasseimaiin as it was emplojed m tins laboia 
toij Comparatne Kahn and AVassiimaim results in 8,C61 cases of sjphilis 
under tuatmeiit also indicate gu atei sensitiicncss of the Kahn tost etc ’ 
Thompson and EbeP still more iceentl> leport on a compaiison of 10,000 
AVassermanu and Kahn tests lun m paialiel and report much the same with 
the weight of eMdence m fa\oi of tJic Kahn 

These arc studies on vcij large groups in specialized laboratories In 
each of these howc^ci, thcic aic aluais a number of bloods which arc posi 
tivc in the Kahn and negatne lu the AVisseiimnn, uul otluis wlucli nie 
negative in the Kahn and positi\e lu the AVassermann 

In the attempt to analyze some of the causes of these ^a^atlons and also 
to present a comparison scries fiom a small labointorj whcie reactions are 
onlj set up twice a week in gioups of from ten to tliirtj, this paper is pro 
sented It is the small hospital wheic mam things must be done h\ the same 
person which will test a new method more scicrclj than where one person 
can be trained imtil he becomes \crj pioficicnt m just that one manipulation 
During two diffeicnt jears the aanation of tliese reactions has been fol 
lowed in all routine bloods coming to Iht Queen’s Hospital laborator\ 

Two cntiiely diffeient technics wcie followed Duiing the first ^car 
raereh routines were run bj a hospital tccUmcian This worl was earned out 
bj Miss Lnuh JIills Duung the second jcai obserantions were \erj care 
fullj eontroUed b> a w tU trained scrologist Tiie one tube Kahn method was 
used dunn^ the first obseraatious Ibis would correspond probablj to the 

llccehed for publication December 10 1^ 7 
tMe^Ical Director Queon s Hospital ^ 
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wolk done m the usual hospital lahoiatoiy Theie neie 1,122 Wasseimdiin 
leactions checked with the Kahn The lesults weie as follows 862 negative 
Wassermanns, 872 negative Kahns, 12 doubtful Wassermanns, 5 doubtful 
Kahns, 38 anticompleinentaiy Wassci maims, 210 positive Wasseimanns, 245 
positiie Kahns Disagi cements weie sumniAiizcd as follows 6 anticomple 
mentaij^ Wasseimanns with positive Kahns, 32 anticoniplementaiv Wassei- 
manns ivith negative Kahns, 6 doubtful Wasseimanns i\ith ])ositive Kahns, 
13 negative AVassermanns nith positive Kahns, 7 positne AVasseiindiins witli 
negative Kahns 

During the second jeai 1,317 AVasseimann icactions were caiefullv 
checked A\ith the tliiee tube Kahn method Tlie lesults were much the same 
except instead of 38 anticoinplementaiy leactions theie nere only 6 during 
the second year, 7 doubtful AA^asseimaiins nitli positive Kahns instead of six, 
22 negative Wassermanns nith positive Kahns, and 2 positive AVassermanns 
with negative Kahns 

In this studj^ theiefoie of loutine examinations in an ordinal! hospital 
laboratory, nheie science seises the practitioner, tliere seems definite evidence 
that no longer either a Kahn oi a AVasseimann should be leported sepaiateh , 
much strongei confiimatoij evidence is aiailable foi the practitionci when 
each test checks the othei Where 13 doubtful AA^asseimanns neie checked 
by 13 positive Kahn reactions, it removed the doubt, svhere 35 negative AA'^as 
sermanns were checked vith 35 positne Kahn leactions the clinical interprc 
tation may have been stiengthened, and in the 0 cases of positne Wassei- 
manns ivith negative Kahn reactions it possibly left a question of diagnosis 
to be checked by more study The raluable point fioni the standpoint of a 
hospital laboratory is that these tuo reactions sene as an excellent check on 
one another and incidentally serve as an excellent check on tlie technic em- 
ployed The more eveij’^ method in the laboiaton can be contiolled and 
counter controlled, of the more value mil the laboratorj he to medicine 
Several veiy sinking examples of this have come to our attention dining this 
studj% in one case a patient giving up Ins home, liis mb, and his eniiionment 
because he felt the stigma of being classed as a sjpliilitic This condemnation 
had been given by a 3 + Kahn reaction not checked b! a AA''assermann He 
received two injections to which he had veiy seieie reactions One month 
later the technic employed on all doubtful cases, i e , taking the blood on each 
of three successive days and running both a Kahn and a AVasseimann, was em- 
ployed and all six reactions n ere negative Another case of a young v oman 
who had been told a blood AA^asserinaun nas positive and that she vas a siph 
ilitic, took one injection and then lived five years in dread of a dreadful dis 
ease, avoiding doctors and even avoiding fiiends, at the end of that time 
■without further treatment oi symptoms, the blood was taken on each of three 
successive days and all tests were iiegatn'e The weight was lifted These 
cases can be duplicated without doubt in eveij community To avoid such 
calamities it should be insisted that, where doubtful reactions or weak leac- 
tions occur or when reactions occur not backed by climcal symptoms, the 
doctor should insist on blood on each of three successive days with check 
reactions 
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Case 1 — (Table I) The Wassennann and Kahn studies on Patient No 1 
uho nas in the hospital -nitli a clinical diagnosis of luetic periostitis, shons 
a number of interesting variations -which seem to be worthy of analjsis 
(Case 1, Table I ) In tbe first place his blood i aried from a 4 + 4+ reaction 
on June 3 to a practically negative one on July 1 isith treatment The first 
point to he considered in ei aluafing such lariations is the possibibtj of nna 
tions in technic mil scnsitnitj of the Wassermanii set up from day to day 
The check on such a possibility is afforded by controls iihich were run siuiul 
taneously as indicated It mil be noted (Table II) that positne control 


Table I (Case i) 
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sex urn No 2 showed the same amount of fixation, namely 4+ - (3 to 4+), 
each time and was used thioughout the greater poition of this studj The 
second point to be eonsideied is the possibility of the deteiioiating effect of 
standing on the strength of the reaction This possibility nas obviated by 
settmg up the Wasseimann eithei on the same day the blood was drawn or 
on the following day, except in one instance where the blood was two daxs 
old Consideiing these checks on technic it would seem that the vaiiatious 
represented weit indieatne ot daily fluctuations in vivo in the eoncentiatioii 
of the substance responsible foi the Wassermaim icaction It will be noted 
how much moie constant the Kahn leaction lemained Another vaiiation is 
that which follous lepeated inactnations It will be noted thioughout that 
a thud inactnation of this seiiim nmo\ed fiom the clot invariably diminished 
the stiength of the Wassermaim leaction In oidei to asceitain whether oi 
not this xaiiation was due to heating pei se oi to the age of the seium plus 
beating, the following expciiment was earned out The serum obtained June 
14 was divided into thiee poitioiis, one heated fifteen minutes, anothei thii tv- 
five minutes, and the thud one houi It will be noted that each seinm, le- 
gal dless of the length oi the inactivating peiiod, gave a (3 to 4+), — (2 to 3+) 
leaction Thus, it would seem that the age of the seiiim standing fiee of the 
clot was piobablj the piimaiy cause of vaiiation m the Wasseimann leactioii 
lathei than the peiiod of heating Cuiiousl> enough, the poition heated for 
tliiity-five minutes on the fiist inactivation followed tliiee dajs latei uitli an 
additional fifteen minute inactivating peiiod still gave a 2 + leaetion, uheieas 
the poition which had undeigone onlj fifteen minutes iiiactivating the fiist 
tune was entuely negative on the thud inactivation 

Besides controlling the Wasseimann set-up with seia of knovn iiositivitj, 
there is a fuither check on technic affoidcd on the effect of lepeated inactiva- 
tion (or age of serum) on the specimen of June 7, wheie the serum after first 
and thud inactivation was set up simultaneously on June 10 (See Table I ) 
There is some evidence pointing tow aid an mtensifjing effect on the Wassei- 
manii reaction due to continued contact of the clot Foi instance, a poition 
of the seium obtained on June 7 wms run the same day with a (3-4)-i-2 + 
leaction Anothei poition, allowed to lemain on the clot thiee dajs longei, 
was lun on June 10 with a 4 + 4+ leaction It will be noted that the positive 
contiol seia on these two days showed identical reactions, hence a vmiiatioii 
could not be due to technical diftcienee Pmtheimoie, poitions of tlie serum 
obtained on June 14 and allowmd to icmain on the clot weie inn on June 14, 
June 17, June 21, the reactions giow'ing slightly, thougli definitely stionger 
This phenomenon has been noted on othci occasions but does not always 
follow 

Tables III and IV show the effect of first and thud inactivations on the 
same day, i e , Table III includes seia which tend to grow weakei on lepeated 
inactivations, whereas Table IV includes seia showing no change No at- 
tempt was made in these cases to test out the lelative amounts of reagiii 

Case 2 shows the possible influence of bile on vmiiations of leactions 
This blood w'as fiom a patient suffeiing with a veij seveie typhoid, and no 
autiluetic tieatment was given 
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Tabm III 

SuMMAKY First and Third Inactivations Run on Same Day 
Prom Sttonq to Weaker — Total 24 


PATIENT 

FIRST 1 

SECOND 

1 THIRD 

wass 

KAHN 1 

WASS 1 

KAHN 

WASS 

KAHN 

RR 

1 3-2 


1 3 1-2 




BR 

3-2 


2-3 + 1 




liK 

3-4 3-i ± 

1 



1-2 + - 


MO 

3-4 3-4 ± 




3-4 ± - 


M 0 

3-4 3-4 ± i 

4+ 4+ 4+ 



3-1 3 - 

(2-3) 3 3 

MO 1 

S_4 3_4 + 1 




3 2 - 


OEK 1 

3 3 1 




4- ^ 


PE 1 

4 2-3 j 

(3-4) 3 2 




3 3 2 

HA 1 

4 3 1 


4 2 




KX 

4 - 

1 2 (2-3) 


1 

1 - 

- 1 2 

PM 

4 4 , 




_ _ 


IK 

4 4 

(3-4) 4 4 



'4 3-4 

3 4 4 

MF 

4 4 

2 3 4 



'1-22 1 

1 (2-3) 3 

JK 

4 4 




'41 1 


KH 

4 4 




' 4 ± 1 


OL 

± 1-2 

2 4 4 , 



' 

0 12 

BF 

2 3 

1 



— 


LM 

1 2 

, 3 3 4 1 



_ + 

0 2 2 

H-i 

4 3-4 

i ' 


3-^ 3 


AS 

1 4 

' 1 


4 3-4 


LH 

4 4 

1 


4 3-4 


AG 

9 . n 



1 1 


PK 

4 3-t 




MK 

4 4 

I 




Table I\ 

Unchanged— Total 30 


PATIENT 

HRST INACTIVATION 
VVASSERMANN 

THIRD INACTIVATION 
WABSmiAKN 

LG 

4 4 4 

4 4 4 

KP 

4 4 4 

4 4 4 

KF 

4 4 4 

4 4 4 

KP 

4 4 4 

4 4 4 

KM 

4 4 

4 4 

HA 

4 4 

4 4 

MK 

4 4 

4 4 

HL 

4 4 

4 4 


It will be uoted from Table V that tlie blood taken on November 29, 
December 2, and December 3 and set up on the follovnng dav in each case 
pave 4 + 4+ leactions on the first inactivation and completelv negative reae 
tions when set up one or two davs later after a second inactivation These 
sera were all heavily bile stained The patient was again bled on December 7 
at which time the serum shov\ ed no evidence of bile but gave a 4 + 4 + "Wasser 
mann on each of three different portions of the serum which had remamtd in 
contact with the clot, the first poition a few hours the second portion one 
day, and the third portion two da>s (rcspectivelj ) "W asserraanns repeated 
on two portions one daj (and on n third portion) two dajs after a second 
inactivation v\ere also 4 + 4+ A third inactivation two dajs later on one 
portion gave a negative "Wassermann This eAporiment suggests that the 
presence of the bile was responsible for the rapid change from positive to 
negative on the first three bloods obtained A "Wassermann repeated eight 
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Table V 

Effect of Bile on the ■\VASSEBSIA^^ Reaction 


blood drawn 

SERUM REMOVED 
FROM CLOT 

INACT 

PATE OF 
WASSERMANN 

RESULT 

Olcc 0 05CC 

11/29 

11/30 

1 i 

11/30 

4+ 

3-4+ 


Bile stained 

11/30 

o 

12/ 1 


- 


12/2 

12/ 3 

1 1 

12/ 3 

4+ 

44- 


Bile stained 

i 12/ 3 

o 

12/ 5 

- 



12/3 

12/ 3 

1 i 

12/ 3 

4+ 

4+ 


Bile stained 

12/ 3 

o 

12/ 5 

- 



12/7 







Not bile stained 

12/ 8 

1 

12/ 8 

4+ 

4+ 



12/ 8 

o 

12/10 

4+ 

4+ 



12/ 0 

1 

12/ 9 

4+ 

4+ 



12/ 9 

o 

12/10 

4+ 

44- 



12/ 8 

1 

12/14 

4+ 

4+ 



12/ 8 

2 

12/lJ 

4+ 

4+ 



12/ 8 

o 

> 

12/17 

_ 

- 


12/14 

12/14 

1 

12/14 

4+ 

4+ 

Scrum to 

Not bile stain 

12/14 

o 

12/17 

4+ 

4+ 

whicli bile 


12/14 

1 

12/14 

4+ 

4+ 

bad been 


1 12/14 

i 2 

1 12/17 

1 1 + 


added 

12/20 


! 1 

12/21 

I 4+ 

4+ 



days attei the bile-free blood was diawii iias still 4 i 4 i allei a second inac- 
tivation but gave a negative leaction on the tentli daj attei Mitbcliawdl and 
following a third inactnation Since the last speeinien showed no evidence 
of bile in the seiuiii it was suggested that the bihniv constituents in the fiist 
three Wasseimanns weie lesponsible toi the change fioni 4+ to negatne 
within tweuty-foiu to foity eight hours To asceitain the possible eftect ot 
bile, the patient vas again bled on Decenibei 14, at Mhieh time he had a bile 
free seiuin giossly To one poition of the seiuni, cleai bile (mIhcIi had been 
obtained fioin a gall bladder at autops> ) uas added The 'Wasseimann on 
the serum both with and without bile gai'c 4 + 4 i- i eactions in each case 
These seia mIhcIi iveie allowed to stand tliiee days weie inactivated a second 
time The Wassermann on the sample to which bile had been added three 
days pieviousl}'^ ga\e a 1 + 1± reaction, ivliile the bile-free one ivas still 
4 + 4+ This suggests verj stiongly that biliaiv constituents maj tians 
foim a 4+ Wasseiinann into a negative reaction if allowed to stand in vitio 
for anj length of time The transformation takes place slowly since the 
reaction w'as not altered when the Wasseimann wms set up iinmediatelj' aftei 
addition of bile 

Another phase of the study was the oppoituniti to check the reactions 
on the blood fiom lepers It is often assumed that iionluetic lepious bloods 
give positive Wassermann reactions This is probably not true In Hassel- 
tine’s (Public Health Bulletin No 141) study in wdiich the Kolniei technic 
was used, there wmre 235 Wasseimanns with 51 (or 2175 per cent) positne 
reactions In seventeen of these positive reactions he states, “It will be 
observed that the reaction is less positive in the first tube of the Kolinei test 
than in the other tubes Kolmer states that this occurs occasionally and ‘it 
may be assumed that it is due to the presence of natural antisheep heraoljsni, 
but I have seen the phenomenon occur with hemolysin-fice sera and believe 
that it IS due to the piesence of other serum constituents in this lelatiiely 
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laige amount of serum interfering \\ith the fixation of couiplemeut b3 antigen 
and S)pliilis antibodj ^ In the cases reported in this paper this phenomenon 
has been rathci frequent and lias extended bejond the first tube m some 
cases and in one the expected ic'iding nas fullj reversed While it is 

possible that this result ma;> be due to eirors of technic, great cart, nas tal tn 
to follon the exact procedure described Kolmei states that lie belie\es it 
due to othei substances in the serum The patients nhosc scrums ncre tested 
in this senes all r€cci\cd weekly intramuscular injections of the ethjl esters 
of the fnttj acids of chaulmoogra oil Some recei\ed the esters without 
iodine, though a majoritj rectned the esters uith 1 per cent of iodine added 
Whethei this treatment products some substance nhich nould interfere with 
the Wassermann test has not been determined ” 

During the >ear we ha^e done routine AVassermanns on se\entj fi^e lep 
ers at the Kahhi Recening Station in Gonoiulu ^Mth 30b per cent positne 
reactions in either the AVasseimann Ivaliu or both Of the tuentj posituc 
Wassennann reactions, ton shonod the zoning ’ phenomenon in nhich the 
stronger fixation occurred luth the lessci amount of serum Isatnc aiitishcep 
hemoljsin was tested foi bj adding 05 c c of 2 per cent sheep cells and tno 
full units of complement to 0 1 c c of eacli serum and incubated for one horn 
at 37® C On the regular senes natne amboceptor uns tested for in 744 sere 
ujth the follo^\lng result 

Fjioupli ftinhocoptor to product 4+ licmobsis on 38D 
^ ‘ lOR 

2 + 

1+ 04 

' - 2R4 

Of the ten sen showing zoning one contained sufficient liemoljsis to pio 
ducc one plus hemohsis one gne two plus hemohsis three ga%e three plus 
hemoljsis and onI> ouc produced complete hemohsis, ululc two contained 
no natne hemohsis at all and tuo uerc not tested Certoiali it is lerj 
obiious that natne hemohsin cannot be the sole cause of the zoning phenoni 
enon noted since it occuired even in the absence of natne hemoljsin Ab 
sorption of native liemoljsm was earned out on st\en of the sera uhich 
shoued zoning and of these onlj tuo shoued correction ot the zoning both 
contained sufficient hemohain to produce tuo and tliree phis lieinohMs re 
spectivelj, and uere changed from 3 + 4+ reactions to 4 f4 + reactions The 
others shoued identical icactions befoic and after absorption The substance 
responsible for the zoning seems to be quite stable, since the plu nomenon u as 
manifested in several instances on the same serum oicn after repeated mac 
tivations Moreover it was demonstrated in the same patient on four differ 
ent specimens tal cu on suecessne dajs To checl technic furthei manj of 
the sera were run in duplicate on the same da\ and ga\e identical results 
For example Patient No 1 showed a ± fixation m 0 1 c c and 2 + in 0 05 c c 
when set up m duplicate These studies point coiiclusneh to a factor other 
than cither technic or native intisheep hcraolvsm This zoning phenomenon 
was noted on the general routine AVassermniins thougli in onij 14 per cent 
It occurred in 13 3 per cent of the Wassermanns run on lepers winch repro 
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sented 50 pei cent of the positives In the geneial senes it ivas also obtained 
repeatedly fiom the same patient on diffcient days as Avell as on the same 
serum lun in duplicate oi on diffeient days 

With reference to lesults on the Kahn reaction on lepeis, Hasseltine sajs, 
“The results rveie someivhat disappointing in that a numbei of seiums giving 
positive results ivith the acetone insoluble antigen and ivitli the Kolmer anti- 
gen, failed to show a precipitate in the Kahn test ” In oui senes of seventy- 
five leprous bloods, of the twenty-three positive reactions with either the 
Wassermann or Kahn, there was relative agreement in twenty Of the re- 


Table VI 

Variation of the Wasserjiann and Kahn Keactions in Untreated Bloods 

Totm. — 12 


PATIENT 

DATE TESTED 

SERUM OF 

WASSERMANN 

KAHN 

1 

3/ 4 


1 2 

- 2 4 


3/ 8 

3/ 4 

1 ± 

3 4 4 



3/ 8 

- - 

13 4 

o 

7/12 


- - 

12 3 


7/15 


- - 

— 

3 

7/ 5 


- - 

- 2 4 


7/15 


- - 

— 

4 

2/25 


4 I 

S 4 2 


3/25 


4 4 

— 

5 

7/ 5 


(3-4) 4 

4 4 4 


7/ 8 

7/ 6 

4 4 

4 4 4 


7/20 


4 4 

4 4 4 

T 

4/ 8 


4 4 

3 3 3 



4/14 

3 (3-4) 

3 3 3 



4/21 

4 4 

3 4 4 



4/22 

4 4 

3 4 4 



4/25 

4 4 

3 (3-4) (3-4) 

7 

11/ 2 

■■■■■I 

2 — 



11/ 5 


1 - 



11/ 5 


o _ 



11/ 8 

WMMmM 



8 

1/ 4 



- 1 2 


1/ 7 

1/ 6 


- 1 


1/11 

1/ 6 


3 

9 

11/ 8 



- 3 4 


11/19 




— — — 


11/19 


1+ — 

- 


11/23 

11/22 

+ -1+ — 

- 2 1 


11/23 

11/23 

— 

- 2 - 


11/26 

11/24 

(2-3) 

- - 1 


11/26 

11/25 

(2-3) 

- - 1 


11/26 

11/26 

2 ± 

- - 1 



11/27 

— 



12/ 7 

12/ 7 

3 (2-3) 

- - 3 


12/ 9 

12/ 8 

3 2 



3/ 9 

3/ 3 

(2-3) 3 2 




3/ 4 

2 3 (2-3) 




3/ 6 

(2-3) 3 3 




3/ 7 

(2-3) 3 3 

2 3 (3-4) 



3/ 9 

3 3 3 

1 3 (3-4) 

11 

3/11 


(1-2) (1-2) 

- ± 1 


3/19 


3 3 

12 3 

12 

3/ 8 


1 (3-4) 

+ 22 


3/22 

Taken on three 

3^ 4 

3 3 1 


3/22 

successive dvjs 

(3-4) (3-4) 

2 2 2 


3/22 


(3-4) (3-4) 

12 2 
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maming three, one gave a negatne 'Wassermann -with a 3 + Kahn one ga\e a 
3+ Wassermann and a negatne Kahn, ■while the other ga\e a negatne Was 
sermann and a doubtful Kahn reaction There is therefore, practically com 
plete agreement jn the Wassermann and Kahn reactions on the blood of Jep 
crs Hasseltine's disagreement nas undoubted^ due to lack of famiharit\ 
with the Kahn technic, which he admitted nas a possibility 

The question of daily \anations of the Wassermann leagm in untieated 
cases has recened considerable discussion Craig* states that of ten soldiers 
■whose bloods were taken on each of seven days the Wassermann reaction 
showed striking \ariations O’Leary® m 30 per cent of a senes of thirtj bloods 
showed a change of 4+ to negatne A recent obser\ation® sho^wed that of 
fifty patients whose bloods were repeatedl> tested eight showed variations 
in either the Kahn or the Wassermann Dming the present stud}, repeats 
were run on a large number of bloods but the onh ones showing any change 
are listed in Table VT It will be noted that occasional!} there is a change in 
both Wassermann and Kahn 


SUMMARY 

a The Wassermann and Kahn reactions should alwa}s be run as a cbecl 
on each other, and a died on the technic in every routine senes of tests 
Neither one nor the other is better both are necessar\ if the laboratory is to 
be of greatest assistance 

b Repeated inactivations tend to change a positne sera to a negative, 
and this change is not due to the heating alone This change vanes with dif 
ferent sera 

c Sera allowed to remain in contact with the blood clot tend to show an 
increase in the substance that gnes the Wassermann reaction 

d The above two changes do not occur in the same degree with the Kahn 
reaction 

e Bile in vitro if allowed to remain in contact with the serum tends to 
produce a negative reaction 

f “Zoning” IS a phenomenon producing a weaker reaction with more 
serum This phenomenon, although it may occur in any blood, occurs with 
much greater frequency in the blood of lepers and is not due to nati\e anti 
sheep hemol}SJii 

g Further e\idence is brought forth to indicate that the amount of 
svphihtic substance aaries on different days in the blood It is, therefore, 
strongly urged that when there is any doubt regarding a reaction tlie test 
should be repeated on blood drawn on each of three successne days 
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A NOTE CONCERNING TRANSMISSIBLE LYSIS OP DIPHTHERIA 
AND DIPHTHERIA-LIKE BACILLI BY jMETHYL VIOLET"' 


Bi John E Blair, PhD , New York Cit\ 


B OTEZ^ lias claimed to have obtained bacteriolysis in senes of diphtheria, 
pseudodiphtheiia, dysenteiy, and anthiax bacilli by the addition of a 
loopful of a satuiated alcoholic solution of methyl Aiolet to bioth cultures 
of these oiganisms According to Botez’ expeiiments, diphtheiia and an- 
thrax bacilli aie dissohed in tiventy-foui horn’s, and dysentery bacilli after 
about foity-eight houis, pseudodiphtheiia bacilli lediice the fiist three loop- 
fuls of the djm, but aie dissolved aftei the fourth addition of methyl violet 
The lysis may be continued in scries, according to Botez, by tiansfeiiing 0 5 
to 1 0 c c of liquid from a dissolved culture to a fieshly inoculated bioth tube, 
or by reinoculating a dissolved culture with one loopful fioni a broth culture 
of the organism being tested 

The bacteriolvsis in series reported by Botez has been questioned bv 
PolettinP and Tomaselli ^ Tomaselli, for example, found that Ivsis no longer 
occurs when, in seiial transfers, the concenti ation of the die becomes suffi- 
ciently low" He w"as also able to show' that bacteriophages active against 
three types of dysenteiy bacilli and against tlie colon bacillus weie capable 
of causing lysis of then lespectivc oiganisms in the presence of methyl 
violet when the dye w'as so dilute as not to inhibit giowth of the bacteria 
With a concentiation of dye stiong enough to letaid bacteiial giowth, bac 
teiiophage action w'as delayed 

In the woik to be desciibed, Botez’ expeiiments weie lepeatcd, using 
SIX strains of C diphtheiiae, one of C hoffmaniii, and one of C xerosis Satu- 
iated alcoholic solutions of thiee brands of methyl v'lolet W'eie used Poi 
every experiment, five eighteen-houi bioth cultures of each organism tested 
were employed, three tubes received one loopful each of the lespective methyl 
v'lolet solutions, the fourth and fifth were kept as controls, one tube re- 
ceiving one loopful of 96 per cent alcohol, and the other lemaining untreated 
One loopful of each of the raethv'l v'lolet solutions w'as inoculated into a 
sterile broth tube 

The experiment ivas repeated three times In every case the results were 
practically identical, and may be summarized as follows Pollow'ing the in- 
troduction of one loopful of each saturated alcoholic solution of methj'l violet 
into young broth cultures, and incubation at 37° C foi twentj -foui hours, no 
Ijsis was observed m any of the eight stiains employed There w’as also no 
apparent increase in giowth as compared with the controls Tubes to which 
one loopful of 96 per eent alcohol had been added show ed grow th as abundant 
as the untieated controls When loopfuls from the tubes containing methyl 

•From the Department of Bacteriology and Experimental Pathologj Stanford UnUersItj 
Recened for publication December 21 1927 
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Violet -were inoculated on to dextiose agar plates no gioivtli occurred This 
»as due apparent!} to the dje carried o\er in the Joopful of cultme, since 
a loopful inoculated into broth, with the resulting dilution of dj e, gave rise 
to tjpical growth Loopfuls from the control tubes untreated oi containing 
96 per cent alcohol, gaie tipieal groivth on dcxtiose agar and in bioth 
Sediment in the tubes containing inethjl -violet, while deeplj stained showed 
oiganisms of tjpical morphology in smeiis and gave tjpieal growth when 
tiansf erred to broth 

Botez lepoited that the pseudodiphthtiu bacilli wIiilIi lie used leduced 
the fiist three additions of methyl violet but undenvent Ijsis upon the ad 
dition of 1 fourth loopful In three repetitions of Botez experiment a strain 
of C hoffinanni i educed one brand of metlijl violet once Aftei the addition 
of a second loopful of the methj I v lolet solution no fui thei i eduction occui i ed 
neither was anj hsis apparent 

Cultuies containing one loopful of a satin ated alcoholic solution of 
methj 1 violet were filtcied through Maudlei filters and the filtrates were 
inoculated fiom vouno broth cultures of the liomologous organisms Aftei 
incubation oveinioht tins cultme was filtcied, and tlie filtrate again inocu 
lated Aftoi onlj one or two seiial passages the organisms gicw in the 
filtrates as readih as in contiol broth tubes Apparcntlj there was no sub 
stance in the oiiginal tubes capable of biiiigmg about Ijsis of the bacteria 
which could be continued m scries Lad of giowth or slow growth seemed 
to be due to inhibition bv tlie dje which could be lemoved bv sufficient 
dilution 

As a checl on tlie mliibitoiv poweis of metliv] violet dextrose agar 
plates weie made containing dilutions of the dje vaivin^ from 1 500 to 
1 1,000 000 One half of each plate contained untieated dextrose agai as a 
contiol, the othei half contained dextiosc agar to which had been added 
sufficient methyl violet solution to give the desired dilution The plates were 
made bv first pouring dextrose agar as foi ordinary agar plates After the 
medium had solidified half of it was removed with a sterile hnifc and in 
its place was poured dextiose agar containing the pioper dilution of the dvc 
This gave a shaip line of demarcation between control and test halves of 
the plate Plates so prepared never gave evidence of contamination during 
the coiuse of tlie experiments When inoculating the cntiie plate was 
heavilj streal ed from a joung broth culture of the stain being implojtd 
and incubated at 37° C 

Eight strains of diphtheiia and diphtheiia Id e bacilli were tested in 
this manner against ten dilutions of methjl violet covering the laiioC men 
tioned above A 1 1000 dilution of 90 per ceut alcohol was also used in out 
senes of expeiiments It was found that six of the eight cultures were not 
inhibited bj anj dilution of methvl violet above 1 2o 000 this included four 
strains of C diphthenae and one strain each of C liofTmanni and C xerosis 
Two stiains ot C diphthenae were mlubifcd to some extent bv dilutions up 
to 1 50,000 and 1 100 000 rtspcctivelv In nil cases ^ro'vth was absent or 
cxtremelj scantj when the dilution of methjl violet was 1 JOOO or less The 
plates containing a 1 1000 dilution of alcohol showed no inhibition of oronth 
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Fiom 1 4000 to the hmit of inhibition, growth became progressively more 
abundant, in piopoition to the increasing dilution of dye, and beyond the 
limit of inhibition, giowth was equally good on both halves of the plate 
On plates where inhibition was marked, the bacterial growth on the control 
side of the plate never extended to the junction of the plain and the methyl 
violet agar, because of diffusion of the relatively concentrated dye mto the 
control agai The distance fiom the middle of the plate at which bacterial 
growth ceased was m diiect piopoition to the concentration of the dye in 
the medium 

SUMMARY 

Three lepetitions of Botez’ expeiiment, using thiee brands of methvl 
violet, resulted in obtaining mhibition of eight strains of diphtheria and 
diphtheiia-like bacilli, but no lysis The bacilli in the cultures to which 
methyl violet was added showed typical moiphology, and were capable of 
growth when inoculated into sufficient bioth to increase the dilution of the 
dye Piltiates of cultuies to which methjd violet had been added contained 
no lytic substance, as the oigamsms grew abundantlj' after one or tw'o serial 
passages By cultivation of the bacteria on dextrose agar plates containing 
methyl violet, it wms shown that six of the eight stiains used weie inhibited 
by dilutions of methyl \iolet up to 1 25,000 Two strains were inhibited by 
dilutions as high as 1 50,000 oi 1 100,000 
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SEBUM COLOBBIETBY AND OTHER EVIDENCE OP THE CHOLERETIC 
ACTION OP TOLYSIN (ETHYL ESTER OP PARAMETHYL- 
PHENYLCINCHONINIC ACID) IN klAN' 


B\ R G Spurlinq, M D , and E E Hartman, hi D , Louisville, Ky 


APPROXIMATELY one yeai ago, we published in the foim of a pieliminary 
lepoiP some obseivations upon the Choleretic Effect of Tolysin in 
Cholecj stogiaphy Prom a small senes of cases, some of W'hich weie con- 
ti oiled by repeated injections (Table I) w'e concluded “that the time fiom 
the production of cholecystogiaphic shadow's, and for their attainment of 
maximum density can appaiently be shoitened approximately one-half by 
the administration of one giam of tolysin by mouth prioi to the intravenous 
admmistration of the usual dose of sodium tetia-iodo-phenolphthalem ” 

•From the Surgical Service and the Labor atoi’j for Experimental Surgery Universltl 
of Louisvilie School of Medicine Louisville Kentucky 
Kecelved for publication February 2 1928 
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Table I 


Controlled Cases Wmi avd WiTnooT Tolysiv 


1 

HOSPITAL LUMBER 

1 TIME 1 

degree op dessita 

riEST APPEARED 

Hours 

MlXIMDlI 

iiotms 

MAXIMUM 

TWENIT FOUR 
GOUHS 

18344 (tolysin) 

4 

b 

+ 

0 

18344 (control) 

8 

8 


+ + 

19459 (tolysin) 

2 

G 

++ 

+ 

19459 (control) i 

4 

8 

+ + + 

0 


Table II 

CHOLEOrSTOOBAaiS IVTERPaETED AS BBJAO NOBJflL I\ LOUISVILLE ClTl HOSPITAL FbOH 
October, 1920 to October 192« SnowiRo Appe.\jlvnce Time and Maximusi 
DENSITT op the CllOLEC\STOGBAPUlt SH VDOTT 


HOSPITVL NO 

X RAV NO 

I OIUM 
TOLVSIN 

SHADOW 

FIRST 
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SHADOW 
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3 hr 
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2 
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2 
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18bl8 
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4 

0 
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2 

G? 
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4 
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20099 I 

+ 

- 

4 
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+ ; 

_ 

8 
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20220 

+ 

- 

4 

78399 
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+ 

b 

8 
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+ 

. 1 

4 

700o9 
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+ 

- 

4 

78304 
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+ 

2 

G 

78113 
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+ 

2 

C 

78193 

21291 

+ 

0 

: 8 

78011 
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0 

1 8 

77434 

20893 

+ 

2 

G 

77113 

20<Sd 

+ 

2 

0 

76 <03 

20572 

+ 

2 

G 

70355 1 

ICS47 
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1 2 

1 C 

78015 

21508 

+ 

' 2 

2 

852/7 

25048 
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2 

8 

S20S4 

24335 
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G 

83332 

21«G3 

+ 

S 

8 

82581 

2397r 

+ 

2 

6 

8150G 

233S4 

+ 

- 

4 

&^8u2 

18090 

1 + 

2 

C 
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23C‘*2 

+ 

1 

3 

8^120 

24‘’9^ 

+ 

5 

8 

84231 1 

2400, 

+ 

’’ 

S 

844C0 

1 

2a322 

+ 

C 

2 0 hr 

8 
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Tliese carlv obser\'ifions haNe been substantiated uniformly bj subse 
quont results In fact, the ndministration of fohsm as a probininari to fbe 
intravenous administration of sodium tetra lodo plienolpbtbalein bas become 
a routine in the Lonisville Gitv Hospital Tins method has proied to effect 
a considerable economy of time 

The data upon irlnch tlie present report is based nere collected from tuo 
sources firstly the routine choIccxsto^,iaras ulnch pro-vc to be normal from 
the radiologic and clinical Men points, secondK estimations upon the rate 



856 


TIIB JOURNAL OP LABOB-VTORY AND CLINICAL 3IEDICINE 


of ehminatioii fiom tne blood stieam of phenvi-tetra-iodo-phenolpbthaleui- 
sodram (isoiodokon) with and without the administi ation of tolysm as a 
pieliminaiy drug 

CLINICAL DATA 

In the inteiim fiom October 1, 1926, to October 1, 1927, there have been 
tlnity-two noimal cholecystogiams leported from the x-ray dcpaitnient of 
the Louisville City Hospital In piacticallj all instances, these obseivations 
have been substantiated bj’’ the clinical and operatne data The basis upon 
uhieh these reports of nornialit 5 ' haie been made aie those geneially aceepted 
eiitera time of appeaiance, density and eontoui ol the shadow, and tlie be 
havioi of the shadow following food In all of these cases, one giam of 
tolysm pel os was administeied one horn piioi to tlie intravenous injection of 
the usual dose of sodium tetia-iodo phenolphthalem (Table II) 

The average time of appeaiance of the shadou was 2 9 horns The shad- 
ows attained maximum density aftei 5 7 liouis While we ha\e no similai 
senes of cholecj stograras taken undei similai conditions •nithout toljsin as a 
piehminary ding, yet from a review of the liteiatuie, it would appear prob 
able that the time foi the appearance and the attainment of maximum densiti 
of the choleeystographie shadow may be shoitened appieciably bv the use of 
the toll sin as a pieliminaij diug 

INFLUENCE 01 TOLL SIN UPON THE DISAPPEARANCE-RATE OP A DRUG PROM 

THE SERUM 

It has been conelusnelv demonstrated bj' Abel and Tlowntiee,- and otheis, 
that the halogenated compounds of phenolphthalem aie excreted almost 
wholly by the livei Also, Brugsch and Horsteis^ have shown that ethyl estei 
of para-methjl-pheiiylemchonic acid (tolvsin) lias a powerful choleietie action 
111 both man and animals 

It seemed desiiable, theiefoie, to check furtlier the action of this diug 
in 1 elation to the cliolecystogiam by determining the late of elimination of 
one of the halogenated phenolplithalems fiom the blood stieam witli and with- 
out the pielimmary use of tolysm None of the eailiei dings used in choleejs- 
togiaphy (sodium tetia-biom plienolplithalein and sodium-teti a-iodo-phenol- 
phthalem) weie suitable foi such a deteimmation inasmuch as a quantitative 
deteimmation m the blood seium was not only a difficult technical proceduie 
but one subject to gieat eiior With the introduction hy Graham, Cole, 
Copher and Moore* of a new compound, jihenyl-tetra-iodo-iiheuolphthalein- 
sodium, it was found that aeeuiate quantitative estimations in the blood seium 
could leadily be made They have shown that a simultaneous livei function 
test and a cholecystogram is not only possible but clmieally practical 

The original technic as proposed by Graham et ak was followed, except 
that blood serum samples were obtained eveiy fifteen minutes foi one houi 
following the mtiavenous adnimisti ation of the drug It is peihaps needless 
to point out that each sample should be collected and handled w'lth gieat 
eaie because hemolysis of any' degiee spoils the eoloimietiic leadings 

•AlaniifactiuecI bj the Mallinckiadt Chemical W'orks St. Louis, Mo 



SERUM COUORiaiETRl 


857 


Two gioups of e\peuinents wqic perfoimccl Lick <-ousiste(l oC 

three patients (under t^ventj jeais of age) mIio A\eie in good licnlth and 
shoncd no clinical eMcleiicc of bilmij disease I^ach patient m each gioup 
leceived ti\o injections of ‘‘iso lodokoii' (phein 1 tetri lodo plienolplitlialcin 
sodium) one folloiuug and the ofhci nitiiout the oial ndmiuisfiafion of one 
gram of toljsin 

In the first group the toljsin OTpenments nere pei formed first and fi\e 
dajs later the same exponmont wis repeated isifhont the diug (Table III) 
In the second gioup the ordei of eatiits i\as lUst loieised tlic contiol ex 
periment without tol%sin being fiist, and the tohsm expenmuit fi\e davs 
later (Table IV) 

T^rom the aval} sis of the data in Tables III and IV it at once becomes 
apparent that the drug iso lodoKon is eliminated from tlic blood stream at 
a more rapid rate iihen toIjsin is used than when tht drug is omitted In 
tile first three experiments, nhen the toljsin expenment preceded b\ fi%e 
dajs the control one there nas a marl cd retention of the drug at the second 
injection In the other group when the control preceded the toIjsin experi 
ment tins leteiition is not found in fact the drug is eliminated somewhat 
faster than in the contiol experiment 


Tapll III 

TiRST HXPSRlilZKT tVlTE TOLySlN }tBPZATEI> JN Fl\E DaTS THTJIOUT TOI/TSIN FjoI RES 

Represekt the Percentage op Drug Retained in the Serpu 


nahe 

1 METHOD 

IS MIN 

VBsE&Si 

1 45 MIN 

1 1 HR. 

W M B 

Hosp No 81671 

1 gram tol>sm 

15 

10 

1 fi 

1 3 

\ray No 23336 

' Without toI>8ia 

1 

30 

1 ] * 

1 

1 12 

1 

' 10 

M B 






Hosp No 7G893 

1 gram tolysin 

1 . 

12 

' 9 

'' 

\ ray No 23094 

■Uitliout tohsm 

30 

12 

1 Ilcmolircd 

1 


P H 






Hosp No 7C569 | 

1 gram toh^un 

17 

14 

r 

3 

Xrnj* No 22737 1 

i 

Without toiysin 

SO 

1 n 

8 



Table IV 

First Expebiuent OVithout Tom sin REprATED iv Five Pats Wmr Toltsin Fin re 
Represent the Percentage or Drio Retained in tiie Serum 


NAME , 

METHOD 

15 MIN 


45 MIN 

1 UR 

51 8 F 

Hosp No 80401 1 

Without tolysm 1 

20 

15 


0 

X ray No 221'>1 | 

1 gram tolvsin 

15 ; 

11 



Hosp No 80187 

Without tolrsm 

15 

10 

5 

3 

\ ray No 2'’525 

1 gram tolysm 

15 

10 



T II 



1 

1 


Hosp No "0117 

Without tolysm 

17 




Xriy No 203S0 

1 gram toirsm 

1 ' 

I*" 
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AVe have inteipieted the facts heie piesciited as additional evidence that 
tolysin possesses a ivell-recognis'ablc choleretic action Fioin the coloiimetnc 
data, it would seem that tolysin, by its action upon the livci, hastens the 
elimination from the blood stieam of the cholecystographie ding This action 
is presumably responsible for the decrease in the time lequiied foi the 
pioduction of the cholecystogiaphic shadow 

Anothei interesting deduction seems indicated by the coloiimetnc ex 
periments At each repeated injection, there was a retention in the blood 
serum of the cholecystogiaphic drug out of piopoition to othei figuies ob- 
tained in a similai maniiei at the original injection Foi instance, if one 
compares the peicentage of retention of the contiols in Table I with those 
in Table II, the discrepancy is readily seen This is interpieted as being 
eyidence of a mild toxic reaction on the livei cells caused bj’' the tlist in- 
jection of the drug five days before If present, the reaction ivas not, how- 
ever, of sufficient magnitude to cause clinical oi other laboratory signs or 
symptoms 

SUMMARY 

1 That tolysin iiici cases the speed of exciction of the halogeiiated phenol- 
phthalem by the liyci is confirmed by two sets of expciinients heicin pie- 
sented 

Fust the time required foi the production of and the attainment of 
maximum density of the cholecystogiaphic shadow is apparently shortened 
by the oral administration of one gram of tolysin per os one hour prior to 
the intravenous injection of the usual dose of sodiuin-tetia-iodo-phenol- 
phthalein 

Second the elimination fiom the blood stieam of phenyl-tetia-iodo 
phenolphthaleiu-sodium is hastened by the oral administration of one gram 
of tolysm 

2 Some evidence is presented which nould indicate that phenjd-tetia- 
lodo-phenolphthalein in the usual dosage piodiices a mild toxic action upon 
the liver cells 
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THE STABILITY OF JIERCUROCHROME SOLUTIOXS' 


Bi G r RcDDisn Pn D Baltimore Md 


TN A PAPER on the iisc of laercnrochiome m the treatment of gonorrhea, 
J- You Lad urn and HaoCF made the following statement ‘Solutions of 
mercuroduome are leij unstable ami should not be used if tliej hn^e stood 
longer than sc\entj tno liouis ” Since this statement is at Mnniice witli the 
experience of otheis as proied both cliuieilly and m the laboratory, fuither 
information icgaiding the stability of this germicide will be of interest The 
clinical data aie so exliaiistnt that it will haidh be possible to rcMew them 
here In piactice old solutions of meicurochromc haie been used ^Mth lesults 
equalh as good ns i\itli fiesh solutions 

Sivartz and DaMS in their studies of tlic action of meicurochiome on the 
gonococcus found that old niereurochiomc solutions were not as effective 
against this organism as they i\ere nhen fieshly picpared On the basis of 
this nork thoj recommended that only fresh solutions of mercuiochrome be 
used lu treating gonorihca This loss of geimicidal poner could not be ex 
plained, the lnelcu^^ content remained the same m these old solutions, and 
the reaction a\as unchanged Looser, Hamburger and Konaviser* were unable 
to duplicate those icsults and pioiod (imfe the oontiaiy to be true Thej 
found that iieitliei the toxicitj noi the bactericidal pon ei of 1 per cent aque 
ous solutions of mcrcurochromc nas altered aftci standing loi six mouths at 
loom tempeiatuie iii scaled ampules In this case oKidation nns reduced to 
the minimum, since the solutions weic stoitd in staled ampules 

Oui oa\ii expeiience promts conclusncb that aqueous mercuiochrome 
solutions aic stible when proper!} stoied foi a period of at least fi\e jears 
In 1922 a 1 per cent solution ot meieurochiomt nas made and stored at room 
tempeiatuie in a cleai glass stoppeied bottle At the end of fne jenrs, this 
solution aias subjected to tlioiougli stud} as to its bactericidal potency and 
toxicit} It nas found fust that the coiicentiation of mercurochrome present 
in the solution uas reduced fiom the ongnial 1 per cint to 0 949 pci cent and 
that thcie nas a slight precipitate of metallic nuicura (this is nitliin the 
limit of expoiimcntal eiioi) fins change iii concintration of mercuiochrome 
IS acij sli,;,ht considcrnig the hiioth of time the solution nns stoied and ofTers 
aiiothci pi oof ot the stability of the mercurochrome molecule 

Tlie results of germicidal tests confirm the chemical anal\sis It nas 
found that the dilutions necessar\ to 1 lU /> ff/phosiis b} the H} picnic Lab 
oiatoi*} test neie almost exaetiv the same ns requiicd b} a fresh solution of 
mercuiocliromo Repeated tests of the old and fresli solutions neio made at 
the same time, and the lesulfs were the same nithin the limits of txpen 


From Uio Uact rlolofrlnl I^ibcratory of IT)n on aVc5tcoU nnJ Dimnini: 
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mental erioi The Hygienic Laboratory test is iiell suited to laboratoiy 
control of the activity of geimicides and uas used foi that leason When 
tested by the modification of this method,^ the old and new solutions of mei- 
curochrome gave the same lesults within the limit of experimental error Al- 
though meicuiochioine is not oidiiianly used to kill B typhosus, these tests 
proie that the bactericidal efSeiency of old solutions is not reduced against 
this organism, and this is an index of aetmty 11111011 seives the piesent pui- 
pose, especially since this is a standai dived culture and has been used foi 
this purpose foi years 

Since Staph aweus is the most common suppuiatiie pathogen met 111th 
in infections, tests of the stability of old meieiirochiome solutions against this 
organism mil be of piactieal importance A staiidaidized culture of Staph 
aweus, 11 Inch complies 111th the standard resistance," iias used in these tests 
Using the method lecommcnded by the iiiitei^ for Staph aweus, it was found 
that with this oiganisiii also the five-3'ear-old solution of meicuioehrome was 
practically equal 111 bactericidal poiiei with fresh solutions AVhen a diffei- 
euce of killing time 11 as noted, it uas but a matter of seconds For example, 
it required fifteen seconds longer foi the old meicuiochioine solution to kill 
Staph aweus than did the fresh solutions This is of oiilj' theoretic impor- 
tance, since in piactice the action of meicuiochiome contiuues very much 
longei than the time periods used m these tests 

When tested by a method uhich simulates practical conditions moie 
closely than anj' proposed so far, the fiie-3 eai-old meicuioehrome solution 
giyes results which duplicate those obtained with fresh solutions almost ex- 
actly The method lefeired to is the Agai Cup Plate Method as pioposed hi 
Di L C Himebaugh of the Pease Laboiatoiies (not published as jet) To 
perform this test a shake serum-agai (1 pei cent serum in nutrient agar) 
culture of Staph aweus is poured into a sterile Petii dish, and before it cools 
a glass stopper of about 1 5 to 2 cm in diameter is placed in the center 
After the agai has cooled, the glass stopper is lemoced and the ciacks be- 
tween the agai and plate sealed with melted sterile agai Six drops of the 
germicide to be tested are then added to the cup and the plate incubated with 
an iiiiglazed claj top Penetration and bacteiicidal action is indicated by a 
clear zone suiiounding the cup Subculture into bioth from the clear zone 
will piove wdiethei the action is germicidal 01 bacteriostatic The fivejeai- 
old 1 per cent solution of meicuiochiome was tested simultaneouslj^ wuth 
fresh 1 per cent solution by this method in plain agai, senim agai, hjuliocele 
dgai, and bile agai, and 111 each case the zones obtained with the tivo solu- 
tions were the same Both solutions penetrated the media in germicidal 
strength as follows plain agar 10 cm, serum agai 0 9 cm, hjMiocele agai 
0 7 cm , bile agai 0 8 cm These ineasuiements indicate the distance from the 
edge of the cup to the edge of the zone around the cup showung bactericidal 
action Even a 1 1000 dilution of both the old and new mereui oehrome solu 
tions gave a zone of stei ilization of 0 6 cm 111 plain agar and 0 4 cm in hydi 0 
cele agar Five per cent phenol gave a zone of 0 3 cm 111 both plain and 
hvdiocele agai These comparative tests show'^ that under conditions simu- 
lating as closelj as possible those found in practice, old meieiiioehiome solu- 
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tions aie just as effectne as fiesh solutions Since practical tests aie of 
most importance especial emphasis must be gnen to the results of the agar 
Clip plate test, and from those tests it can be concluded that old aqueous solu 
tions of inercurocliromc ■when properly stored in a glass stoppcied bottle are 
just as offectne under practical conditions of use as fresh solutions 

Toxicit\ tests^ ha\c shown tbit the fi\ejearold nurcurochromc solu 
tion IS no more and no less toxic than fiesh solutions 

rONCI USIONS 

The bactericidal power and the toxicitx of aqueous meicurocliiome solu 
tion IS not affected bj holding at loom tcmperatuie in a glass stoppered bottle 
for at least fiae j eai*s 


REPERCNCCS 

on Lackum Wm and H igcr B H Merciiroclirome 2-0 Soluble ns a Valuable Adju\nnt 
to the Silver Compounds in the Trontmeiit of Gonorrhea and Its Compile itions 
Jour Am Mod Assn , lxs\i Ko ‘’S 1940 2 

sSwartz E 0 and Davis D M Action of Mereurochrome on the ( onococciis Jour Am 
Med Assn , Lexva No 13 844 6 

sLoeser, D, Hamburger E R and Konwxser A L The Stibihtj of ilcrcuroclirome Solu 
tiona The Chicago Medical Recorder \lvn 61 ^ 

^Reddish, G F Examination of Disinfectants Am Jour Pub Health xvii 3-0 o 
“Reddish, G F The Resistance to Phenol of Staphylococcus Aureus Am Jour Pub 
Health, xv 534 8 


•Toxlcitj tests were made bv Dr David I Macht of the riiamiacoloplcal It earch 
l-.«boratorle3 Hjnson 'Wostcott onU Dunning 
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STUDIES IN BILIARY TRACT DISEASE- 
I A CoLORiMLTEii roR T]iE IMelt/lr-Lyon Test 

B \ Edward Hollander,! B S , ]\I D , Nlw York 


S INCE LyoiY mtioduced tiansduodenal biliatj diamage for the diagnosis 
of gall tract disease, contiadictoiy lepoxts have appealed legaiding the 
fundamental piineiples involved m the method Many woikeis doubt or 
deny that the daikei eoloied fraction of bile, oi “B” bile, contains gall blad- 
der bile Instead, they maintain that the poital absoiption of the magnesium 
sulphate that is injected stimulates the livei to discharge a concentrated 
secretion This view is held despite the convincing experiments of Rous and 
McMaster- which proves the gall bladder epithelium is the only portion of the 
biliary tract that has the unique function of concentrating bile In all the 
publications on the hleltzer-Lvon test the color of the bile has been described 
only m general terms, such as, light yellow, daik yellow, light blown, dark 
brown, etc, which lacks exactness for comparison In oidei to limit the 
personal equation in the leeognition and description of the colois of the bile 
and to obtain a conciete lecoid of a biliary drainage, the bile should be com- 
pared with a standard color Since I published mv experiences with the 
Meltzei-Ljon test,** I have made obseivations on the volume and color of the 
bile with a colorimeter, described below', m more than tliiee thousand tests 
In order to determine the depth of color of Inmi bile forty cholecystecto- 
mized cases rveie studied These cases had been operated upon from a few' 
w'eeks to five years previous to examination Only cases free from clinical 
jaundice rvere selected, as any obstruction, either mechanical or infectious, 
that IS sufficient to produce clinical jaundice inter feres with the free flow of 
bile from the biliary tract The color of the bile was compaied by transmit- 
ted daylight with -various solutions iii a Sahli tjpe of colorimeter (Pig I)j 
using tubes -w itli a uniform diameter (24 P) An aqueous solution of 0 7 per 
cent of potassium dichromate (7 grams to 1000 ce distilled water), which is 
light yellow m color, rvas selected as the standard Bile of a darker color 
than this I called “B” bile The color intensity of the “B” bile can be ex- 
pressed by the volume of w'atei that must be added to match the standard 
If the volume of water is equal to that of the bile the color intensity is one, 
if the volume of water is twice that of the bile the color intensity is two, etc 
Bile ranging in color from amber yellow to dark biow'n can be diluted to a 
good match with the standard "When the bile contains an appreciable amount 
of biliverdin, it takes on a green tint that only approximately matches the 

•Recei\ed for publication October 24 rs27 
tGastrocnterologist Manhattan State Hospital Ne-a York 

862 



STUDIES IN BILIABl TRACT DISEASES 


863 


standard, but Minch is sufficieutlj accurate for clinical purposes Bj plotting 
the volume of each specimen of bile as abscissa and the color intensity as 
ordinate, a curve of the bile drainage is obtained (Pigs II to VIII ) 

In the technic I employ, the position of the duodenal tube is determined 
by fluoroscopic examination This is the onlj exact method of knoM-ing 
whether the tube is in the duodenum for not infrequently reflux bile can be 
obtained from the stomach ’When the tube is in the duodenum 30 c c of 
25 per cent magnesium sulphate is injected at body temperature and the bile 
IS obtained bj siphonage Aspiration is done only if the bile ceases to flow, 
to make certain that the lumen of the tube is patent The bile is collected in 
test tubes, a separate tube being used for each change in the appearance of 



Fig- I — The bile is placed In the ^aduated Tube A to about the mark 50 L<X3 bile 
Is used when It Is very much darker than the standard and will require a large amount of 
dilution to match the standard ttater Is added until the color of the bile matches thfe standard 
In Tube B by transmitted daylight. C Is a ground glass background The color Intensltj = 
Volume of water (= flnal reading minus volume of bile) 

\ olume of bile 

the bile If bile drainage is obtained but no B” bile is present, the mngne 
Slum sulphate is reinjected at ten minute intertals until three injections have 
been given Occasionally the ampulla docs not relax until after the second 
or third injection of magnesium sulphate, and the fluid obtained is colorless 
or only bile tinged In such cases the three injections of magnesium ‘julphate 
are counted from the time good bile flou is first obtained (Fig II ) If 
“B” bile IS obtained, the drainage is continued until the color of the bile 
becomes lighter than that of the standard, ivhen the magnesium sulphate is 
again injected and the collection of the bile is continued Injections of mag 
nesium sulphate are repeated in this manner until no more ‘ B” bile or until 
Die normal minimal amount is obtained (Figs III to VII ) I ha^c given as 
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iiianj as sis injections in one case before ill the “B ’ bile was discharged 
The examination of the bile must not be delated for bilnubin oxidizes to 
biliverdin on contact mth air Ila di ochlonc acid causes a milKy turbid pre 
eipitate with bilt but since gastric juice does not iisualh appear in the duo 
deiiuia wliile the “B ' bile is being discharged it rareh interferes nith the 
coIIectiQu of the specimens that aie necessai^ for examination 

In thirti ei^ht of the foitj cholecjstectomized eases that iiere studied 
the coloi of the bile iias equal to or lighter than that of the stuidard (Fig 
III) In normal subjects I ha\e alnais obtained a discliaige of a niinimum 
volume of 25 c e of dail (oi B bile) nith a color lntenslt^ of one or moie 
(Figs IV to VII) In normal cises when the ' bile has a eoloi nlfenslt^ 
less than one, its \olume is eon espondingh increased, eg m one case the 
coloi intensity was onh onebilf but the Aolume obtained was 60 c c fhis is 
equal to 30 e e of bile with a coloi intensity of one which is more than the 
minimal return stated for noinial 


pig^ II to \ n 

Abscissae aolunie of B bile in c c 
Ordinates color Intensitj of B bll 
Double base line color of the stondard 

Horizontal lines below ba<?c line bile that Is not darker than tlie standard (\ olume 
not recorded ) 

Arrtitvs Injections of SO c c of per cent moeneslum sulphnlc 


Fig 11 No B bile 

First Injection Bile is not darker than the standard 

Second Injection <10 min later) Bile Is not darker than the standard 

Tlilrd injection (10 min later) Bile Is not darker than the standard (30 win /Ion ) 


Fib HI B btl In one cliolecjstcctoinlrod case 
First Injection Bile Is not daiker than the standard 

Second injection (10 mtn later) 7 cc of B bile with color Intensitj of (Equha 
Itni to oU cc of bilc ulth color Intcnsltj of one f 
Third Injection Bile J not lorker than the standard (10 min flow ) 


First Injection 
Second injection 


Fig It Normal amoi nt of 13 bile 

c c of B bile wIUi color Intensitj of one 
Bile Is not darker than the standard (10 min flow ) 


Fig ^ Normal amount of B bile 

First injection BHo Is not darker than the standard 

Second injection (10 min lat r) Following amount of B bJle obtained C c c wit)) 
color Intensitj of 0 G (Dquljalent to 3 0 cc nlth 
color Intensitj' of one ) 

1 c c with color Intensitj of 1 C 

10 c c %vlth color Intensitj of - 0 

riiird InJ ctlon UUe 1 not inikor than the standard (10 min flow ) 

Total B bile is 31 0 c c nitli color intensitj of 1 or more 
This is In excess of the mi il i at amount for normal 


Hg ■( 1 Nor lal amount of B bile 
First Injection BiJe Is not darker than the standard 

Second injection (10 niln latei ) Bile Is not darker than the standard 
Third injection (10 min later) Following amount of B bile obtaintd 
cc with color Intensitj of 1 3 
3 c c with color intensitj of - 0 
4 c c wIUi color intensitj' of 3 0 

Fourth injection Btlc ta not darker than the standard (10 min flow ) 

Total B bile is 3 c c with color Intensitj of 1 or more 
This Is In excess of the mintmal amount for normal 


Fig m Normal omoimt of B bile 


First injection 
Second Injection 
Third Injection 
Fourth injection 

Total B bile Is 3- c c 
This Is In exc<-ss of the 


12 c c of B bile with color Intensitj 
11 cc of B bile with color Intensitj 
U cc of B bUc with color intensitj 
Bile Is not darker than th standard 
with Color Intensitj of 1 or more 
tnhiimal amount for normal 


of 1 •* 
of 1 a 
Of 1 3 
(10 min 


flow ) 
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METHOD 

The bile salts used eonsisted of a mixtuie of 60 per cent sodium glycocho 
late and 40 pei cent sodium tauroeholate, and weie piepaied in a mannei 
similar to that used by Donnelly and Mitchell A -weighed portion was dis- 
solved in ethyl alcohol, evapoiated to diyness and the residue kept ovei sul- 
phuiic aeid The solution was piepared by dissolving 01 gram in 50 c c of 
noimal salt solution, 0 05 e c of solution, theiefore, containing 0 0001 gram 
Fifteen c c of blood weie drawn, 5 c e of this uere used to piepare the 
coipuscle suspension This was put into a test tube containing 9 c c of nor- 
mal salt solution and Ice of 1 per cent sodium citrate This tube was cen 
tiifuged and the coipuscles washed twice in noimal salt solution The cor- 
puscles were then diluted with foui times their volume of salt solution The 
lemainmg 10 c c were allowed to clot and the serum withdrawn This serum 
was warmed to 55° C for fifteen minutes and used at once 

In perfoimmg the test, dry 1 x 10 c c test tubes were used, and the bile 
solution placed in them in varying proportions Normal salt solution was 
then added to make the total volume of each tube 5 c c Two drops of the 
corpuscle suspension were added to each tube, and the tubes closed with div 
cork stoppers They weie inverted eveiy fifteen minutes foi two hours and 
then centrifuged The lowest concentration of bile salts causmg hemolysis 
was compared with a standaid tube containing corpuscles and salt solution, 
and was considered to be the hemolytic amount 

For the senes of tubes testing the inhibition of hemolysis by blood serum, 
0 2 e c of serum was placed in each tube containing a similar number of coi- 
puscles and amount of bile salt, diluted with normal salt as above The time 
and procedure were then similar 

Ponder® has pointed out various mistakes in technic by which a false pro 
teetive power of the serum may be obtained These are (1) the presence of 
hemoglobin in the serum, (2) bacterial decomposition of the seium, (3) tap 


EEsimTS 


PATHOLOGIC 


CORPUSCLES 

SERUM 

0 0008 

0 00615 

0 001 

0 00615 

0 0008 

0 0058 

0 0008 

0 0065 

0 0008 

0 0058 

0 0013 

0 0055 

0 001 

0 0055 

0 001 

0 0058 

0 0013 

0 0055 

0 0009 

0 0058 

0 0009 

0 0058 

0 0015 

0 00615 

0 0008 

0 006 

0 0008 

0 0051 

0 001 

0 0058 

0 0008 

0 0052 

0 0008 

0 0053 

0 001 

0 0055 

0 0013 

0 0065 

0 001 

0 0053 


CLINICAL DIAGNOSIS 


Alcoholic Cirrhosis 

Gallstones 

Cirrhosis 

Gallstones 

Cirrhosis 

Carcinoma of liver 
Carcinoma of livei 
Carcinoma of liver 
Carcinoma of liver 
Carcinoma of liver 
Carcinoma of liver 
Familial jaundice 
Familial jaundice 
Pernicious anemia 
Pernicious anemia 
Pernicious anemia 
Pernicious anemia 
Anemia, 50 per cent 
Anemia, 35 per cent 
Anemia 


NORMAL 


CORPUSCLES 

SERUM 

0 0008 

0 0066 

0 001 

0 00015 

0 0008 

0 00615 

0 001 

0 0066 

0 0008 

0 00615 

0 0008 

0 0061 

0 0008 

0 0061 

0 0006 

0 0061 

0 0008 

0 0061 

0 0008 

0 0061 

0 001 

0 0063 

0 001 

0 0005 

0 001 

0 0060 

0 0008 

0 0061 

0 0006 

1 0 0005 

0 0008 

0 0061 

0 0008 

0 00615 

0 001 

0 0065 

0 001 

0 0066 

0 0008 

0 0063 
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water m the salt solution , and (4) exposure of the saline solution to air As 
any one of these technical errors may enter into the results, it nas decided to 
obviate them by running a normal serum as a control with each pathologic 
serum The results are tabulated 


DISCUSSION 

It -Will be obser\ed that theie is a certain definite standard for the 
amount of bile salts necessary to cause hemolysis of red blood cells in the 
normal group, as well as the protecti\c power of the serum This standard 
IS slightly lower than that found by other investigators, while the amount 
necessary to cause hemoljsis abo\e the protective power of the serum is 
slightly higher However, the corpuscles were never hemoljzed below 0 0006 
gm of bile salts, or over OOOl gm , or the serum protection below 0 0061 gm 
or aboi e 0 0066 gm 

In the pathologic eases we find red blood corpuscle hemohsis never go 
ing below 0 0008 gm and in two cases going as high as 0 0013 gm This is 
not a clear cut difference however, for in three cases the amount of bile salts, 
namely, OOOOS gm, is the same as normal In the protective poncr of the 
serum, we find in every case except one a definite lowering of the piotcctive 
power In the one exception that of gallstones, the two reactions were similar 
in both corpuscles and serum 

The two cases of familial jaundice showed wide variations In one, the 
corpuscles were highly resistive (0 0015 gm), the highest recorded in the 
senes In the other, the corpuscles were hemolyzed below the normal con 
trol The serum protection in both cases was high but m both cases below 
the protection of normal serum 

In the cases of blood disturbance the corpuscle resistance was the same 
as normal except in two instances In both of these it was above normal 
hemolysis, one being a case of pernicious anemia, and the other an anemia of 
undetermined origin In all of the cases except one, the serum protection 
was below that of normal The one exception was a case of anemia of unde 
tcrmined origin in which the protection was the same 

In the series of hepatic involvement caused bj malignancy the red blood 
corpuscles were more resistant than those of the normal mdivudual This may 
be a general resistance to hemolysis and not specific for bile salts Hondo'’ 
found that injection of gall bladder bile m rabbits caused a resistance to 
hy'pertomc salt solution The amount of bile salts necessary to cause hemol 
Ysis of red blood cells m the presence of their serum was considerably lower 
than that required in noimal persons In the presence of bile salts, the blood 
serum does not acquire added protective power Ponder^® found similarly 
that repeated injections of sodium taurocholate into rabbits did not increase 
the inhibitory pow er of their scrum to taurocholate homoly sis These results 
are similar but not so clear cut in the case of cirrhoses and gallstones Could 
it not be possible that repeated intermittent fluctuation of blood bile content, 
as exists in gallstones gives the serum an opportunity to return more to a 
normal value? 

The cases of familial jaundice might be explained in the same manner 
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In the clinical cases of blood disturbance, the amount of bile salts neces- 
sary to cause hemolysis of the red blood corpuscles is the same as that reqmred 
111 normals, with this exception in thiee it is higher There is no apparent 
explanation for the one case of pernicious anemia The lemaining two were 
both in anemias of unknown oiigin from which both patients recovered In 
these cases the entire blood system iihile in the process of regeneration might 
have the property of increased resistance in the corpuscles and increased pro 
tection in the serum The cases of pernicious anemia showed a definite de- 
crease m the protection of the serum below that of normal This protection 
IS even lower than that of hepatic involvement 

Lichtenstein^^ belicA es that, in hemolytic 3 aundice and pernicious anemia, 
disease of the bone mariow is the primary disturbance, and the iriitation 
from the pathologic marrow acts on the blood-destro>ing apparatus, stimu- 
lating it to excessive function This, of course, bungs about the question of 
the relation of the bile pigment present in hepatic involvement to the jaundice 
of blood disturbance Rich'^ was able to find bile pigment from hemoglobin 
m tissue cultures, but Rich and Bumstead’® were unable to demonstrate an 
enzyme having powei to convert hemoglobin into bile pigment Oppen- 
heiraer'* was unable to find anj evidence that hemoglobin was transferred 
into bilirubin in noimal peisons uhen isolated tiom the geneial circulation 
or the liver 

Van den Beigh,^-" in explaining his test foi the piesence of bile salts in 
the blood, contends that the direct reaction is due to a ti pe of bile present bj 
mechanical obstruction The indiiect is simply found in cases in which no 
such obstruction exists This has been piactically confirmed by later inves 
tigators It has since been thought that there may be a definite relation be- 
tween these two types of reactions Ret/lafl!'^ has confirmed the view that 
bilirubin in the gastrointestinal tract can be changed to the indirect lan den 
Bergh reaction when it passes thiough the blood 

It IS interesting to observe that in oui cases of clinical jaiuidice, both fiom 
hepatic involvement and blood involvement, there is a distinct diminution of 
the protective power of the blood serum to hemolysis of the blood corpuscles 
by bile salts 

This raises the question of nhethei theie could be sufficient bile salts in 
the blood stream caused by an obstruction of the gall bladder to cause intra- 
vascular hemolysis In reality the actual amount of lowering of the protec 
tive power of the blood serum is relati\elv slight when compared to the total 
amount of blood serum present Ponder*® found that the presence of 01 cc 
of blood serum lengthened the time required for hemolysis of 10 cc of a 
5 per cent suspension of n ashed coipusclcs by 1 1000 solution of sodium 
taurocholate from one-half to seimn minutes at 37° C Even in intense jaun- 
dice nothing like a concentration of 1 1000 is eiei obtained Hemoglobin 
uiia IS ncvci a sjmptom of jaundite, theietoic, bile salts must eveit no 
hemoljsis Ponder has also shonn that the bile salts enter into adsoiption 
compounds uith proteins onlj in the presence of acids Therefore, as the 
reactions of the blood are not acid, this does not occur 
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CONCLUSIONS 

1 The amount of bile salts uecessan to cause hemoh sis of tlie red blood 
cells in the normal mcliMdual is a fairh constant ■value The blood serum in 
the normal induidml jnotecfs against a higher concentration of these bile 
salts and at a constant value 

2 111 fi\c cases out of six of mahgiiancv of the Ii\er the icd blood coi 
pusclcs were inoie resistant to bile salts than those ol a uornnl individual 
(83 per cent) In the other ease (16 per cent) there was less resistance In 
5 cases, 3 of cirrhosis of the Inei and 2 of gaUstones, the resistance was the 
same in 4 and loner in one In 6 cases of raalignancj of the Inti, the pro 
tective power of the seiiim vns below that of nonnal and m 2 cases of gall 
stones and 3 cases of cnrhosis of the livei it was shghtK lowei than normal 
Jn one case of gallstones it was normal 

3 In 3 of 4 cases of pernicious am min the red blood corpuscles had the 
saint resistance as noinnl in one this was icdnced The blood scium profee 
tion was lower than that of noimnl serum and slightlj lowei than that of 
those from hepatic lu-vohemtnt 

4 In 3 cases of jaundice of undeternuued origin tin. corpuscles were 
more resistant than tliose of the normal m 2 and the same in 1 The blood 
serum was lowci in piotcctive value than noimn! 
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A COJIBINED MACROSCOPIC AND MICROSCOPIC ERYTHROCYTE 
FRAGILITY TECHNIC (MODIFIED METHOD OF SIMMBL)^ 

With Observations on Fragility in Normal Humans 
By Theo R Wau&ii, MD, and William H Cuasc, MD, ^Montreal, Canada 


W ITH the inciease m splenectomy as a theiapeutie proceduie, the estima- 
tion of the lesistance of the eiythroeytes against hypotonic saline 
solutions has become a moie common clinical test, and its value in the differ- 
entiation of hemoljdic conditions is well recognized The history of the 
development of our knou ledge of the subject and the elaboiation of a prac 
tical technic foims a most inteiesting chaptei in hematology, which, however, 
u ill not be taken up hei e 

In Ameiica today the metliod of Ribicire is probablj most generally 
tiiiplojed Biieflv, it consists of setting up of a series of tubes containing 
diminishing strengths of hjpotonic sodium-chloride solution, to each of which 
IS added one diop of blood obtained bv venous puncture It has the advan- 
tage of being read rapidly, but it has many disadvantages These are first, 
the various solutions aie prepaied generally by a tedious drop method which 
is time-consuming and rather inaceuiate, as variations in the size of the diops 
maj’’ occm unless one exercises extreme caie in holduig the delivery pipette 
at a constant angle , second, the quantity of blood employed is not constant and 
may, therefore, cause uncertainty m the findings, third, sodium chloride is the 
only salt emplojed, lathei than a mixture of salts as they occur in the blood, 
and fouith, the readings aie purely macroscopic and do not allow foi finer 
micioscopic readings, if such are desired 

Simmel in 1923, after a careful survey of previous methods, devised a 
technic which does an ay uith many of these disadvantages In the first 
place, he employ's a mixtui e of salts as they' occur in the blood serum, namely , 
8 2 gm NaCl, 0 2 gm KCl, 0 2 gni MgClj, 0 2 gm CaCL, 0 1 gm NaH-PO,, 
and 0 5 gm NaHCOg per liter of water Such a solution has an osmotic con 
centration of -0 56° to -0 57° whieli corresponds to that of normal blood serum 
Further, from this as a unit (100 per cent or 1 0) dilutions are prepared with 
water, representing 30, 40, 50, 60, and 70 per cent solutions, or, as he expresses 
it, 0 3, 0 4, 0 5, 0 6, and 0 7 Thus one obtains five fluids representing various 
grades of hy'potonieity up to isotonic fluid The osmotic pressure in the dihi 
tions sinks piacticallv pioportionately with the concentration, and the 
hydrogen-ion coneentration, because of its close approach to the neutral point, 
may be disregarded 

To carry' out the test, six eiythrocy'te counting pipettes are employed 
Blood IS obtained fiom the finger oi ear, and the same precautions as regards 
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good flow, etc, are employed as in a regular erythrocyte count Blood is 
drawn to the 0 5 mark and dduted to 101, a different one of the six fluids 
being employed as a diluting inixtme in each of the pipettes After thorough 
shaking with the ends blocked, the pipettes are allowed to stand at room tem 
perature for at least an hour, not over two, and then after resbalung to 
distribute the precipitated cells a count is made of the remaining unhemol 
vzed erythrocytes in the usual manner by means of a blood counting ebamber 
One thus obtains figures representing the number of red blood cells per cubic 
miliimetei of blood aftoi treatment with each diluent, that of diluent 1 oi 
100 per cent corresponding to the full red blood cell count These figures 
represent the resistance picture and, from them and comparison with the 
normal, one may readily detect any increased or decreased fragihtj To 
make more vivid the changes in diffeient diseases, etc Simmel has introduced 
a method of graphic representation This consists of a column whose height 
represents the total count and which is divided into blocks The blocks aie 
distinguished by different type of lines and show the number of cells pei eu 
bio millimeter remaining in each diluent 

The advantages of this method are obvious First it introduces a bettei 
medium in that it corresponds to the salt composition of the blood seium 
Secondly, it may be accomplished without venous puncture Thirdly, it al 
lows for a much more precise and accurate reading, which does not depend 
upon the gross evidence or lack of hemolysis And fourthly, it opens up a 
whole world of finer detail in the study ot resistance changes in vaiious dis 
eases Not merelj maximal and minimal points of hemoljsis aie obsened, 
but finer sanations between these points which, as Simmel has pointed out, 
are most interesting and of considerable diagnostic value Bauei lud Asoh 
iier, also, using a different method, have called attention to the s ahio of such 
findings 

After employing Simmel's technic for some time as a routine m complete 
blood examinations, it occurred to us that it might be modified somewhat to 
advantage, and, by incorporating the principle of the Ribierre technic into it 
a combined macroscopic and microscopic method could be obtained which 
would have the good qualities of both and do awaj with the disadvantages 
We have now been using this modified method for ov er two yeais and find 
it verj satisfactory in every respect Others who have become acquainted 
with It have likewise found it satisfactory, and it is at their suggestion that 
we present it in the medical literature For the benefit of those who are not 
already conversant with the Simmel method the complete proceduie as mod 
ified will be given in detail 

PREPARATION OP SOLUTIONS 

One liter of isotonic solution consisting of a mixture of various salts as 
recommended by Simmel is first pieparcd This is accomplished by dissolv 
mg 8 2 gm of sodium chloride (NaCl), 0 2 gm of potassium chloride (KOI) 

0 2 gm of magnesium chloride (hfgCl ), 0 2 gm^ of calcium chloride (CaCl ), 

01 gm of sodium dihydrogen phosphate (NaHPO^), and 0 05 gm of bicar 
bonate of soda (NaHCOj), in a liter of double distilled water The salts must 
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be vei^ accuiately iieighed and alloivance made by atomic weight for any 
iiatei of cn stallization This maj be lefeired to as the stock solution Ten, 
pietciabh iicM, glass stoppeied bottles aie then Yeiy caiefully cleaned, 
iinstd 111 distilled watei, and then double distilled ivatei, and eoinpletely 
dried These aie iiuiiibeicd lespectnelj 100, 70, G5, 60, 55, 50, 45, 40, 35, 30 
(These figuics coizespond to peieentages of stock solution ) Bottles of about 
250 ec capacit}^ aie a handy size In each of them, fiom the stock solution 
and double distilled ivater bv the use of accuiate volumetiie pipettes, is pre- 
paied a mixtuie repiesentmg the peieentage of stock solution eouformmg to 
the number on each bottle This is most leadily accomplished by putting 
30 c c of stock solution in bottle “30,” 35 e c m “35,” etc , and adding suffi- 
cient nater to bung each mixtuie to exaetlj' 100 c c Bottle “100,” of couise, 
contains simply stock solution We have depaited heie slightly fioiii the 
technic of Simmel in that not onh 30, 40, 50, 60, and 70 pei cent solutions 
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solution 


aie emploj ed, but also Me have interpolated 35, 45, 55, 65 pei cent solutions 
By thus using a more gradually using scale, the difference in hemolysis m 
adjacent tubes is less, finer details of change can be obseived and, moieoier 
the interpolated tube act, in a way, as a check oi contiol on the otheis This 
IS paiticulailj valuable in the lowei solutions, vheie, under the oiigmal 
method, often great difiiereiices m hemolysis m ould occui As it is upon the 
results of hemolysis in these solutions, especially 40 and 50 that attention is 
focused, and often gieat diflieiences exist heie, the introduction of the 45 and 
55 solutions adds paiticulailj to the value and inteipietation of the test 
(Fig 1) 

The solutions aie piactieally stable if left tightlj' coiked and untouched, 
howevei, in leniovmg fluid foi the tests they are exposed to the entiance of 
dust, etc , and aftei some time maj’’ shoM’’ fine sedimentation oi crj^stallization 
The bottles should then be caiefullj'^ cleaned, iinsed and clued and fresh dilu 
tions prepared from the stock 
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APPARATUS AND PREPVRATION FOR TEST 

The follonjiig: ippar-itus is necessan for carrjiiig out the test a Was 
sermann rack as used in tlie Eibierrc method ten small test tubes preferabh 
about 10 cm long and 1 cm in diameter inside measiiie a pipette to delner 
one c c , and a small pipette made to measiiie 5 cnim The Inst should be of 
sufficient!} small bore to make the eoliimii of blood meisiued in it at least 
4 cm long and not so small that discliaioi of contents is difficult A sei} 
satisfaetoi} pipette is that iiliicli comes as pait of the Goner liemaci tometcr 
apparatus Both pipettes should be carefulh clieel ed and rceahbiated if 
necessan The tnbes must be perfect!} clean and drj 

Ha\mg placed the tubes m the rack starting from the bottle eontaining 
30 per cent solution 1 c e is pipetted from each bottle into sepaiate tubes, 
carefully presen ing the ordei The pipette should not be rinsed m nater 
betneeu each bottle, but aftei bloning out nhat remains of the fluid in the 
tip, placed direct!} in the solution of the ne\t highei bottle and rinsed in it 
befoio pipetting off 1 c c from it In this naj no appreciable alteration of 
the contents occurs and i scries of 10 tubes each containing 1 c e of fluid, 
starting with the most Inpotomc 30 pei cent solutions and ascending to the 
100 per cent isotonic solution, is lapidh set up 

CON Dim VG THE TEST 

Tile riol uitli the tubes aud tlic 5 emm pipette me then taken to the 
bedside Blood is obtained from tlie fingei, in uliieli tlio pnnetiire uound 
should bo suffioioiitl} deep to produce a free flow Blood is diaun to the 
mark in the small pipette hi means of a nipple placed os er the end or a piece 
of small tubing with mouth piece, and espelled into the first tube containing 
30 per cent solution The fluid slioidd be drawn into the pipette once or twice 
to wash out all the cells The tube is at once sbal eii geiitlj until the blood is 
uell mixed in tlie solution Tlie succeeding tube is ticated in the Same man 
ner and so forth in order until all base reecned the blood It is advisable 
to draw blood into the pipette and expel it on gaure between caeli tube, thus 
rinsing the pipette of anj solution from the piciioits tiibt 

As stated above, either a rubber nipple maj be placed over the end of 
the 5 c mm pipette to suck up and expel the blood or a piece of lubber tubing 
uitli a mouth piece maj be used Tlicoreticallj the former method is piefer 
able as it does not allow carbon dioxide from the expired air, vvliicli is said to 
alter the fragilit} of the colls to plav auv role The latter method houevei 
IS more convenient and if one takes iiiecautioiis that expiied air is not bloini 
through the solutions, is quite satisfactoiv and accuiate for clinical uorl 

RCIDINO TIIF TEST HI VCrOSCOPICALLV 

IIciiioli SIS of the cells tal cs place u ithm a fen minutes so that coiiclu 
Sion can he drauii almost at once It is advisible, however to assure com 
plctioii of tlie process that the rad stand at loom tempernturo for at least 
one half hour At the end of that time it will be noticed that the cells which 
remain have paitiallj settled allowing one to observe the supernatant fluid 
The points of initial and complete Jiemolvsis mav then bo readilv determined 
at a glance Moreover, by reslnkiiig the tubes since exictlv the same amount 
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of blood has been added to each, one can readily judge the approximate num- 
ber of remaining unhemolyzed cells By the turbidity and by the interrela- 
tion of these two factors, led coloration of the fluid and turbidity, one can 
readily make macroscopic leading and diaw conclusions as regards the nor- 
mal or abnoimal fragility of the erythrocytes (Fig 2) 

As will be shown latei, theie is considerable variation in fragility find- 
ings even in apparently noimal individuals, however, most noimal bloods 
give macroscopic findings as follows Tubes 30 and 35, complete hemolysis, 
no turbidity, Tube 40, practically complete hemolysis with just noticeable 
turbidity, Tube 45, well-marked hemoljsis and definite turbidity, Tube 50, 
definite hcmoljsis and well-marked turbidity, Tube 55, slight hemolysis and 
lery maiked tuibidity, Tube 60, faint trace of hemolysis and apparently com- 
plete turbiditv, 1 e , same as highei tubes , Tubes 65, 70 and 100, no hemolysis, 
complete turbiditj 

Even quite slight vaiiations from the above picture, which fall within 
appaiently noimal limits, maj'' be readily detected m cases of increased fragil- 




/L ih 


r ~ ui- iaI" '’iwl- Lraji' 


I 


' i 
r ^ 

. i 

-»• r ' 


mM 


Fig 2 — Rack showing completed macroscopic test Note the turbidity in the upper md 

hemohsis in the lower tubes 


itv by the piesence of hemoljsis in the higher tubes, and m cases of inci eased 
resistance by the piesence of increased turbidity in the lowei tubes In cases 
of seyeie anemia, where the number of red blood cells and hemoglobin aic 
gieatly diminished, of eouise, the hemolysis and turbidity factors decrease m 
intensity However, the lelationship remains essentially the same, and with 
this in mind little difficulty is experienced in drawing conclusions 

If desiied, double or tieble the quantity of blood may be added in very 
severe anemias, but this is seldom, if ever, necessary aftei a little experience 
The method, therefoie, offers macroscopically a quick and practical means 
of deteimination of the lesistaiice of the patient’s erythrocytes 


READING THE TEST MICROSCOPICALLY 

Having completed the macioscopic reading, one may pioceed if desued 
to the microscopic deteimination This may appear time-consuming to man) , 
hmvever, with piactice it is completed in a comparatively few minutes, and 
need not be cairied out until oppoitumty is provided It has several dis- 
tinct adiantages Fust, it does away with the peisonal factor in judgment 
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of turbidity and bemoljsis Second, it allows for precise numeiical expression 
of the extent of hemoljsis in each tube, which is veij valuable for the detec 
tion of finer changes of alteration m fragility, as foi example in the eompaii 
son of readings in noimal individuals shgbt day to daj changes in the same 
patient, or in follov-ing the results of spleneetomj on fragility in eases of 
hemolytic jaundice Third it allous for the detection of iriegular altera 
lions as, for example, in hjpochromic anemias, as chlorosis in which the 
ioiver tubes show an increased resistance of cells, while the higher show in 
creased fragility compared with the noimal Thus a wider field of appliea 
tion of the test has been throun open is pointed out b> Simmel 

The microscopic determination is conducted as follows Each tube is 
carefully reshahen to distribute the cells evenly in the fluid Within a couple 
of hours of taking the blood, this is easily accomplished but after stand 
ing a longer time it becomes increasingly more difScult due to firm sedi 
mentation to get complete separation of the indnidual cells It is adiisable, 
theiefore, it the microscopic test cannot be completed for seiei al hours tint 
the tubes bo gtntlj shaken from time to time during the interMl Morcovci 
this prexents the fonuation of a fine web of fibrin which tends to foim on 
standing without agitation foi anj considerable length of time 

One then proceeds to count bj means of the regular hemocytometer the 
cumber of cells per c mm of blood remaining in each tube The fluid is 
leadily removed to the counting chamber by means of a capilhrj pipette sup 
plied with nipple As tlio dilution is 1 m 200 (more accurately 1 in 201) the 
computation is the same as in determining the erythrocyte count with the 
regular hemocytometer red cell pipette and is most easily accomplished by 
adding four ciphers to the total number of cells in 80 small squares For 
very accurate vork, the average of several enumerations should be deter 
mined 

The final result may be expressed cither as cells pei cubic millimeter or 
as percentages of the total count Normal figures, as stated above shoiv con 
siderable variation, but the figures below represent a relatively common 
scries It will be noticed that the figures of cells per c mm aie in thousands 


Tute 

30 

35 

40 

45 

60 

55 

CO 

C5 

70 

100 

Per c mm 

0 

0 

240 

1 000 

2 700 

4,000 

4 5D0 

4 800 

C 100 

4 900 

Per cent 

0 

0 

4 7 

10 6 

^2 9 

78 4 

88 2 

94 1 

100 

901 


Interesting is the fact that the highest tube, 100 very often, in fict gen 
erally, shows a slightly low er count than Tube 70 So far as vi e 1 now this 
has never been explained 

Expression by percentages has the distinct advantage that it brings the 
results m all variations of total blood count to a common level This is val 
uable in anemias, where otherwise vve must bear in mind the relative propor 
tion of total count to the normal m judging the figures per c mm of each tube 
Moreover, the results obtained may be graphically represented by some 
simple scheme as shown below in the accompanying diagrams The column 
method used by Simmel docs not lend itself to tins modification because of 
the increased number of tubes, unless one substitutes various colors for the 
various shadings 
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VARIATIONS IN NORAIAL SUBJECTS 

It lias been rtcogni/ed foi some time that coiisuleiable diffeiences in the 
fiagility oi the ei 3 tlnocytes exist m appaiently iioimal individuals In the 
oldei methods this vas expiessed by vaiiations in the points of maximum and 
inimmum lesistance Moreo\ei, as pointed out bj Simmel, larious investi- 
gatois disagiee as to the exti ernes Avhieh aie consideied ivithin normal lim- 
its hlore recently Leake and Piatt have published findings using the original 
Simmel method They note extremely ivide vaiiatious in noinial subjects, 
and also that the enthrocytes of vomen aie, on an aveiage, slightly more 
lesistant than those of men 

It seemed woith while to investigate this question using the more precise 
imthod desciibed aboie, and consequently carefully conducted micioscopic 



Pis 3 — Hemobgram showing axorige of flnthngs In flflj ailult males 

tests weie earned out on a senes of fifty adult healthj’' males These con 
sisted, with few exceptions, of medical students between tiventy and twenty- 
fiv e 3 ears of age Incidentally, the otliei morphologic elements of the blood 
were enumeiated and the hemoglobin estimated Platelets were counted by 
the method of iSpitz and the hemoglobin was computed by the Palmer method 
with 14 grams per 100 cc as 100 per cent Piom the data obtained, which 
are too extensive to be given in detail here, averages were compiled and m- 
teiestmg observations dzawn which will be bnefly discussed 

An average of the fragility findings from the fifty adult males expressed 
in peicentages of their total erjthiocjde counts, togetliei with the average of 
then erjthiocv'te, leucocjde and thiombocjde counts, and hemoglobin estmiR' 
tion, gave the follow mg figures 

Tulie 30 35 40 45 bO S5 CO OS 70 100 RBCW'^BC Plate- HI) 

Per +000 oeS'-r 

Cent 0 0l8 5 27 17 22 47 23 78 8 03 89 97 62 97 94 96 73 5 019 7 576 216 000 o r 
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Tins IS expressed grapliicallj m Pig 3 of the aeeompanjmg illustrations 
It mil be noted, in this and the folloiiing diagiams that the numbers along 
the abscissae coiicspoud to the \aiious tubes as 30, 35 40, etc, while those 
along the oidinates couespond to the percentage of unhenioljzed cells remaining 
in the solutions Such a chut inaj for comenicncc be termed a ' hemoly 
gram ” It yill be noted tint as one pioeeeds toward the higher concentra 
tions, there are comparatiselj few uiilicinolj zed cells until Tube 45 is reached, 
and then a rapid rise in Tubes 50 and 55 Prom this hemohgram it ivould 
appear that theie is ahvajs present some hemoljsis in the higher tubes, but 
such IS not the ease It is meielj the result of acei aging the figures 

As regards the individual variations, our findings unite agree with those 
of former investigatois While the majority run close to the common aver 
age about 40 per cent shoii toiisiderable variation This led us secondlj to 



30 3S’ 90 9S SO SS bO fcf 70 JOO 

yir 4 — Hemolig-nin liaulns aicrnaes ot Btullnes ivlth the Wtl ImllvICuals separateU Into 

three fcroups 


cli\ide the fiftj indiviclualb into tlircc groups tlic ten sliowing greatest 
fragility (Group I), tlie ten shoeing greatest resistance (Group HI) and the 
remaining thiity (Group II) It was necessarj, because of the ■variation jn 
the tjpe of hemoljsis curve, to choose some arbitrary point for this division, 
and as the cells on an average arc ibout 50 per cent bemoljzed in solution 50, 
this point v\ ns selected as most suitable 

Av Cl ages of the findings in these three groups are ns follows 


Tube 

Group J 
t roup II 
Group III 


30 2 

0 01 
0 0 33 

0 0 


40 


CO 


SO 60 C 0 100 R n C VV B C Plate Kb 

+000 lets 

OC 1 84 10 77 3 93 87 6 97 41 98 04 96 03 4 899 7 600 5? OOO 9 % 

3 C I 24 47 S 81 5 •>0 64 9 98 90 3 96 7 5 03 31 194 000 9 4 

14 36 48 4 91 09 96 58 9 6 9 8 9 08 9* 08 7 6^0 0 000 91 9 


This is likewise grnphicall} represented m Fig 4 It wiH he noted that 
there is in these avernge fignies pracficallj no difference in the general 
shape and clnnctor of the enne'i, but appiOMumtcIv a dilTerciice of one tube 
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in tlieir positions on tlie giapli Tins would lead one to conclude that, although 
diffei ences do exist in the character of individual curves, the essential differ- 
ence, on an average, between the eiytluoc 3 d;es of nonnal individuals showing 



Fig D — HemoUgram o£ individual showing abnormallj high uniformity In the hemolysis 

points of bis erythrocytes 


Fig 



0 — Hemoljgram of Individual showing abnormal lack of uniformity in the lieinoljsis 

points of his erythrocytes 


greater or lesser hemolysis, is a general displacement of the level of hemolysis, 
ivhile the relation in the number of more fragile to more resistant cells in each 
group remains essentially the same 

Thud, if one studies the character of the curve from each individual, 
one finds in the great majority of cases it follows that shown in Pig 4 Whde 
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a small percentage of tlie cells are more readilj hemoljzed and a few are 
more resistant, from GO to 70 per cent of them liare a point of hemolysis lying 
within the difference expressed between three tubes, le, a range of 10 per 
cent In the individuals vyith less resistant cells this range lies between 
Tubes 50 and 60, in those with more resistant cells between Tubes 40 and 60, 
while in the niajoritj it lies between Tubes 45 and 55 

Occasional vanations from this picture occur lionevei and the findings 
from tn o such cases are slioii ii in Pigs 5 and 6 We may for instance, get 
the curve with verv sharp rise (Pig 5) vvliieh signifies that approximately 
90 per cent of the individual s cells have a point of hemolysis betueen tiio 
tubes, as for example heie between Tube 50 and Tube 55 That is only a 
5 per cent range Such an individual has an ibnormallv high uniformity 
(isohomolysis) in the hemohsis points of his erythrocytes On the other 
hand the opposite exists as shown m Pig 6 The curve here rises very grvdu 
ally, signifving a relativelv high percentage of more fragile and more re 
sistant cells and an abnoimal lack of uniformity (anisohemolvsis) 

Another interesting point is that subsequent examinations were earned 
out on some of the individuals several weel s after the initial examinations 
The findings vv ere essentially the same and peculiarities in the hemolysis pic 
tuio appeared to be preserved Prom this vve are inclined to boUeve that 
individuals duiiiig health have a more or less constant and charaoteristio 
hemolysis curve, viliioh possibh is laid down in their constitutional mahe up 
The study of finer abnormalities in the hemolysis picture in various dis 
ease states, as vividly expiessed in the heraolvgram offers a most mtoresting 
field and, there is reason to hope considerable dngnostic value 

CONeLUSIONS 

1 The technic of a combined macroscopic and mieroseopic erythrocyte 
fragility test is desonbed This is a modification of Simincl’s method It has 
many distinct advantages over the usual methods now employed 

2 Normal adult males show by this method a marhed individual varia 
tion in the resistance of their erythrocytes to hvpotomc mixed salt solution 
This variation appears to be specific and relativ ely constant 

3 Finer abnormalities in the hemolysis of an individual s ervthrocytes 
are brought out by this method vihieh opens a now field of investigation 
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IDENTIFICATION OP CULTUEB MEDIA BY THE USE OP VAKIOUSLY 

COLORED GLASS BEADS 


By Fred D Weidman/ M D , Piiiladeephia 


T his is simplj^ a variant of the nioie commonly employed method of stain- 
ing the cotton stoppers ivhich has been in vogue foi distmguishmg between 
different sugar and other mediums The disadvantages of the lattei method 
are well known, while there is some danger of the stoppeis becoming dis 
placed or mixed up, the moie important fault is that they tend to become 
bleached or so modified in color as to lose their distinction 

The method lecomm ended heiewith consists in placing a colored glass 
bead, say red, in the bottoms of the test tubes whieh are to leceive, say, glu- 
cose medium, a blue bead in that which is to leceive maltose medium, etc If 
there is not a sufficient number of colored heads available, the difficulty may 
he oveicome by using eoloi combinations of heads oi multiplying the number 
of heads of one color Beads ma-v be puichased in the Five and Ten Cent 
Stores very cheaply, they aie perfoiated, hut obviously this makes no dif- 
ference foi our pui poses 


A DEVICE FOR OBTAINING UNIFORM ILLUMINATION OP COPY 
FOR PHOTOGRAPHIC REPRODUCTIONt 


By Valentine Seitz and Wm J Brownlow, Clei'eL'Ind, Ohio 


F or many years, in copvmg chaits, diagrams, and colored pictures we have 
used different kinds of standard studio lights and daylight Some time 
ago we rigged up two perpendiculai leflectois with four 200-Avatt lights m 
each, and obtained fairly satisfactory pictuics However, it was oui desire 
to eliminate all shadons or leflectioiis in these photographs, therefore oui 
mechanical department endeavored to design an apparatus that would give 
perfect illumination and diffusion, and furnished us uitli the apparatus which 
IS described below 

The apparatus consists of a i effector supported on a pipe frame 32 inches 
in height The reflector, as shown in Pig 1-a, is a rectangular sheet metal 
housing 40 inches by 44 inches with an aperture 16 inches by 20 ruches, 
through which the illuminated object can he photographed The side oppo- 
site the aperture is entirelj open Twelve 200-natt lamps are distributed 
within this housing and are so placed that no direct light can he emitted 

•KeceRed for publication No\ ember 7 1527 

tFrora Mechanical and Art Departments Cle\ eland Clinic 
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through the iperture Tlie side in %s]ncli the aperturt is located faces the 
cameia and the opposite side is directed toward the object to be photo 
graphed By the propei ariangeinent of the reflecting surfaces and by the 
position of the lights, the indiicct illumination is made absolutely uniform 
It IS quite essential tint the dimensions and angles indicated in the illus 
trntions be retained and in the final set up it is necessary to blocl off the 
light emitted throivh the tips of the bulbs b^ means ot opaque heat resisting 
paint This is especially impoitant \yhen tipped lamps are used, as the lens 



ilK 1— Workinp liunin^ ut Dlunilnutinb itfl lIoi for j holojjraj hlc copj 


action of the glass at tlie tip produces a pattern on the illuminated object 
In testing for even illuminatiou, a flat nlute ground should be placed at the 
large opening of the reflector and bj careful observation at a shoit distance 
£rom tl/e appfiritijs, anj hliadoMs or paffems produced maj be seen to move 
across the scieen ns the flat white ground is moved forward or backward 
Fig 1 h shows the position in which the twelve 200 watt lights are placed 
Thej are wired in two groups with the lights alternating Switches arc 
placed nt A, A , bj means of which either group can bo brought mto use 
In Fig 1 0 IS shown a vertical section 
aperture 
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In Pig 1-fZ IS shown a horizontal section giving the angle of the lights 
and their i elation to the walls of the apeiture C represents a camera lens- 
front projected to the extreme limit within the apertuie It will be noted 
that no light shines into the lens at this point 

As the maximum consumption of this appaiatus is 2400 watts, it is nec- 
essarj to take the usual precautions regarding the size of the wire and fuses 
used on the illuminating line For most copjung, 1600 watts is found to he 
siifScient, but in copying objects, or m making “close-ups” of skin lesions, 
the 2400 Ts atts permits greater speed of exposure 



Pig 2 — Photograph of Illuminating reflector for photographic copy A, Front 
Miovving the object to be copied In place in the press and illuminated by the reflector B, Rear 
xiGw sho^^Ing the position of the illuminating units 


The photographic factors for 1600 watts are as follows 

Apeiture f 32, process film, 30 to 35 seconds 

“ panchi oinatic film, 25 seconds (k, 3 filter ) 

“ commercial film, 25 seconds 
“ Ortho film, 16 seconds 

This device Mas designed primarily to illuminate copy held in the press 
described in a sepaiatc article, but it can also be used to illuminate any othei 
object to be photographed 





AN IMPROVED PRESS FOR SUPPORTING COPY TO BE 
PHOTOGRAPmCAULY REPRODUCED*^ 

By Valentine Seitz and Wm J Bbownlow, Cleveland, Ohio 

I N THE Art Department of the Cleveland Clinic we have been striMUg for 
a number of years to make perfect reproductions of illustrations from 
books and peiiodieals principally for lantern slides or for republication In 
copjing a ehait or anj picture with parallel lines the distortion resulting 
from the cur\e of the page at the bound edge, or from a wrinkle is especialh 
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Fie 1— Working drawing of Improved press for supporting copj to be photogniplilcaUy 

reproduced 

From Mechanical and Art Departments aeveland Clinic 
Received for publication November 1 19 
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noticeable As ne iieie unable to find any suitable device on the market for 
copying book pages without injuiing the book binding, we had one especially 
designed and built by oui IMechanical Department, a deseiiption of which 
follows 

The pi ess (see Pig 1) consists of a hoiizontal table oi bed A, supported bj 
foul pipe legs On this table are mounted two lacks B, B', which engage 
vith tvo pillions C, C' The pinions are supported by a biacket B, on the 
louei end of a sliding fiaine E This frame is of wood ivith an opening 15 
inches by 17 inches to accommodate a % inch plate glass, ivhich may be either 
the full size of the fiame oi oiilj half as large 

A leitical membti, F, which is fiimly connected to the bed, selves as the 
icai support foi the book or pamphlet to be copied This lear support is so 



constiucted that one side can be advanced horizontally towmrd the front 
This IS accomplished by means of thiee lead screws, G', G\ G^, workmg 
against a return spring action, E', H", E^ These three lead screws are simul- 
taneously operated bj means of a chain, I, which engages with a sprocket on 
each of the screws, a crank, J, being directly connected to one of the sprockets 
The purpose of this mechanism is to provide for a difference of as much 
as one inch in the thickness of the two halves of the book to be copied A 
leiiioiable wood block, K, provides for gi eater differences Before the book 
IS put in place, the movable half of the leax support is advanced a distance 
which corresponds approximately to the difterence in the thickness of the 
two halv’es of the book The book is then placed against this rear support 
and IS held in position through the fingei -holes in the stationary half of the 
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rear support T)ie ^Isss fnme is then racl td toiiard the book bj means of 
(he bandies, i L', intb suflieient piessurc to pieieiit the book from dropping, 
iiiul the flame is loci ptl in tins position bj cl imping tlie pinion shaft at jV 
Fmtbei piessuro is obtained b> two pivoted clamp screws and wing nuts, 
A, N If two opposite pages of a book aie to be photographed at the same 
time tin. full sized plate glass is used For most w ork the half sized plate 
glass IS sufiiticiit and with this glass the insertion of the hook is much easier 



Flu 3 — Pliotosraph shonlwr re pccDiel} IPe trout on<l renr ilena ol Improied press 

ss It can be held from the front instead of through the finger holes in the 
statioiiarj half of the rear support 

■When a page is to bo photographed which is larger than half of the frame 
aperture, the book can be inserted in a horizontal position with the other half 
extending above and over the back of the frame 

A shelf, S, can be moved up and dovvii in a vertical slot to accoiiiiiio 
date vaiious sized hool s and to hold them iii position while tin frame F is 
being racked into place 
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CLINICAL AND EXPERIMENTAL 

TUBBRCXTIjIN The Specificity of the Tuhercvilin Reaction With Special Reference to its 
Histological Picture, Zieler, K Beitr z EHin d Tuherk, 1926, Isiv, 94 

The author made a comparatiie study of intracutaneous skin inoculations with old 
tuberculin, triturated colon bacilli and filtrates of cultures of colon bacilli, and micro 
photographs of the histologic findings are presented in support of his conclusions He 
finds that intracutaneous inoculations with triturated colon baciUi do produce tuberculoid 
tissue But this IS true not only in patients with all kinds of tuberculosis but in sub 
jects completelj free of any sort of tuberculous infection But it is not fair to compare 
the results of inoculation with a solution, such as that of old tuberculin, with those of 
inoculation of the substance of the bodies of bacteria Eor the body aluays responds bi 
the formation of tuberculoid tissue to the administration of substances that are not 
absorbed quickly but are only catabolized \ery slowly, this is true of bacteria and tri 
turations of their bodies, hver extracts, fats and bpoids, foreign bodies, etc Therefore, 
skin reactions to old tuberculin cannot be compared with reactions to the bodies of colon 
bacilli but only with reactions to inoculations of filtrates of colon bacillus cultures 

Old tuberculin ne\er produces tuberculoid tissue in sub 3 ccts free of tuberculosis, 
and inoculation with a filtrate of colon bacillus cultures does not produce tuberculoid 
tissue either in normal indniduals or ones infected with tuberculosis, but only a non 
specific granulation tissue oust like that produced by skin inoculations with other solu 
tions, such as staphylolysin and tnchophythin or dtsentery to’on Through tuberculoid 
tissue may be produced by different substances and is not in itself specific, jet the 
tuberculoid tissue produced by inoculation of old tuberculin is specific and is found only 
in subjects infected with tuberculosis The positive tuberculin skin reaction is a new 
formed tuberculous focus, for tuberculin cannot produce tuberculoid tissue in an indi 
Mdual free of tuberculous infection 

HEMOCYTOLOGT Leukemoid Blood Pictures In Various Clinical Conditions, Krumbhaar, 
E B Am Jour Med Sc , October, 1926, cbcxii, 4, 519 

In a paper with 9 microphotographs a scries of cases are reported showing that 
In the 10 cases of this senes blood pictures were found, which from the appear 
ance of the blood alone would bo indistinguishable from one of the larious forms of 
leucemia In only three, howeier, was the clinical diagnosis difficult 

Occasional nonspecific acute infections may respond with a lymphocytosis rather 
than a polynucleosis 

Acute infections may be so sciere that myelocytes or eien myeloblasts may be 
called into the blood strain in considerable numbers, especially as a terminal event 

Hemorrhage added to infection, especially in cases of neoplasm, seems to be a most 
potent stimulus to leucogenesis If the stimulus is gradually increased, however, very 
large total counts can be reached without the appearance of noteworthy immature forms 
Inhibition or intoxication of the bone marrow may produce a leucopenia which is 
followed by the appearance of lerj immature leueoeytie forms in the blood stream 

Case 7, agranulocytosis, suggests that certain bone marrow poisons may cause the 
appearance of very young forms in the blood stream without marked leucopenia or signs 
of gray e disease 

Mveloma may produce a blood picture which is indistinguishable from myeloid 
leucemia by hematologic critena 
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ithout better knowledge of the causes of the Icuccmias, eases associated with la 
footion maj be encountered in which defimto differential diagnosis is impossible, even 
after an autopsy has been performed In other words it may not be possible to distin 
guish between a terminal Icuccmoid blood picture (with bone marrow hyperplasia and 
infiltration of Mstcra) and an acute terminal true Icucemia 

Case 10 shows that cither leucomia in its alencomic stage may simulate Banti’s 
disease cicn to the gross and histologic appearance of the spleen or that Banti s dis 
ease maj be followed bj Icucemia or that it may terminate in an indistinguishable 
loucemoid picture 

DIPHTHERIA CARRIEES Shortening the Quarantine Period for Diphtheria Conva 
lescents and Carriers Withers S Eansom J E and Humphreys E D Jour 
Mod As n October Ifi, 1926 1n\x\i 1206 

The authors call attention to the u c of x raj for the nbo\c purpose the fcasiliilitj 
of the method depending on the fact that the pharjcgcal Ivmphoid tissue is radio<<cnsi 
tiie A ones of 54 cases arc reported All radiation nas given at 50 cm target skm 
distance and filtered through 0 7a mm of copper and 1 mm of aluminum In no ease 
nas more than GO per cent of an erythema skm doso given that is just sufficient to 
cause some drynesa of the mouth and some very slight ccriical lymphadenitis in some 
eases 

As a rule treatments v,cro giicn at the rate of 50 to 300 milliampcrc minutes to 
each side of the head wcokiv Negative cultures were obtained in an average of 05 dais 

LABORATORY TECHNIC 

BLOOD CALOrew: ESTIMATION The Estimation of Calcium In the Blood Serum, 
Trevan J W and Bainbrldge H W Bnt Biochcro Jour, 1026, xx 423 

A method of estimating calcium is described in which the calcium is preeipitattd a 
oxalate and converted into calcium carbonate bj heating the contnfuge tube in which it 
is separated and washed Tho calcium carbonate is titrated with acid 

The method baa the advantages that the end point is more distinct than that of a 
porraanganatc titration, and all washing is earned out with saturated ammonium oxalate 
thus avoiding errors duo to tho solubility of calcium oxalate in water 

B> tho uso of the micrometer eynngc lee onlj of scrum is required and smaller 
quantities down to 0 1 c e will give re uUb accurate enough for most purposes 

uErruoD 

Apparatus 

1 Small centrifuge tubes 5 cm long with tnpcnng bottom The shape of the bot 
tom of the tube is of importance the sides of the conical end must bo sufficiently steep 
for the oxalate precipitate to slide down to the apex of tht, cone during centrifuging If 
any oxalate adheres to tho sides of tho lube there is a chance of losing some during 
decantation of supernatant liquid The bottom of tho tube inside should be juat rounded 
off 

2 1 c c pipettes 

3 Glass stirring rods 10 cm by 1 5 mm made from drawn out tubing 

4 Some form of inicroburctte The final titration for 1 c c of scrum consists of 
tho addition of about 0 2o cc of N/oO alkali A Eehberg burette wouH serve, or bj 
using 2 c c of scrum as in tho original Kramer and Tisdall method together with N/lOO 
alkali for the final titration an ordinnrj 2 cc Imrctto could be used In this case, how 
ever the end point error would be rather larger 

5 Centrifuge 

6 Wire holder for lulic 
Rongonts 

1 Saturated ammonium oxalate (3 5 per cent) 
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2 N/jfl hoduim h\dro\iclc 

3 N/lOO acul Wc ha\c used botli pliosphorie acid, as recommended by Gallon and 
Hurtle> (191G), and bjdrocMonc We prefer the former The acid should be titrated 
against N/50 Nb,CO, by a special method, excess of acid should be added to the standard 
carbonate and the amount unneutrali/ed titrated with the N/50 sodium hydroxide 
The conditions of the calcium carbonate titration arc thus more closclj reproduced and 
the titration error diminished 

4 Indie itor Bromphtnol blue (0 04 per cent) 

Mfthil red (0 01 pi r cent) is almost as good but his to be used near the atid end of 
its range, and turns rather too far on the alkaline side to be entirely satisfactory for 
HjPO, Buffer solutions, Ph 4 0 and 4 2 for bromphcnol blue, 4 4 and 4 6 for metliil red, 
are used as comparison solutions for 3 udging the end point The titration of the N/lOO 
acid against standard carbonate should of course be carried out against the same indi 
catoT IS that finally used for the titration of the calcium carbonate 

PROCEDUrE 

Tuo cc of ammonium oxalate are measured into one of the centrifuge tubes, and 
1 (. c of serum is added The contents of the tube arc then, stirred vigorously with one 
of the small glass stirring rods, which is then withdrawn The amount of fluid adhering 
to the stirring rod may he neglected The tubes are allowed to stand for two to three 
hours and art centrifuged at about 3000 revolutions per minute for ten minutes The 
supernatant fluid is poured off and the tube drained by inversion over clean filter paper 
After draining for some minutes, 2 c c of ammonium oxalate arc added, and the tube 
lentnfugod again The oxalitc is remoxed, n fresh amount added, and the centrifugation 
onto more rcpoitcd At eaili centrifugation the oxalate should pack in the xery apex 
of the conical i ml of the tube if the taper is correct The tubes are then dried in a 
steam oxen to puxent spurting in the next stage The conxersion into carbonate is car 
ned out bx holding the tube in a xiirc clip and passing it through the Bunsen flame for 
one minute flic ammonium oxalate left is conxorted into ammonium carbonate which 
( omos off as a white cloud Care should be taken to heat the uholo of the tube to dnxe 
off anj ammonium carbonate that maj condense on the cooler parts The temperature 
required for complete conxersion of the carbonate js comparatix'cly low Overheating is 
to be axoided as the calcium oxide formed may prove xcrj difficult to dissolxm in N/lOO 
acid The correct temperature, which is not difficult to arrive it, is indicated by the first 
appearance of the sodium flame around the tube The tube is cooled, 1 c c of N/lOO 
acid added and alloxxed to stand for some minutes When the solution of the carbonate 
IS complete, one drop of 0 04 per cent bromphcnol blue is added from a verj fine capil 
Ian pipette (the x olumc of the drop used is 0 010 c c ) The addition of the sodium 
hxdroxidc is carried out bx running a drop onto one of the small stirring rods, and then 
transferring it to the solution The smallest drop ixhich can bo dealt xxith in this xxay 
has a xohime of about 0 00015 cc, which is more than sufhciently small for accurate 
titration This corresponds to about half a dixision on a metric micrometer head for the 
axerage “tuberculin sxringe ’’ The formation of drops of this si,;o and their adequate 
remoxal b> the stirring rod arc much facilitated by coating the exterior of the needle 
of the sxringc with paraffin wax The noodle may be cither the finest steel hypodermic 
ncodio or the glass needle described with the micrometer syringe The latter is prefer 
able as it is easier to see that it is filled to the tip when the titration is begun Titra 
tion is carried to the point where the solution hns a color intermediate between those of 
buffers of P„ 4 0 ind 4 2 each with a concentration of bromphcnol blue equal to that of 
the solution which is being titrated The difference between the titration figure so oh 
tamed and the titration figure for the acid alone gixcs the amount of calcium in the 
scrum taken 

snxDi VK\ 

A method of estimating cakiuin is described in which the calcium is precipitated 
as oxalate and conxorted into calcium carbonate bx heating the centrifuge tube in xvhich 
it IS separated and xvashed The calcium carbon ite is titrated xiith acid 
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Tbo method hns the ftdvantTgts that tho endpoint is more distinct than that of b. 
permanganate titration, and all ^va^ihing is cnmoil out with fraturated ammoninm oxalate 
thus molding errors due to the so]ubi]tt\ of calcium ovalato m w iter 

By the use of the uucromctLr sjnngc 1 cc onJjr of Mrum !■< required and smaller 
quantities down to 0 1 cc will gno results accurate enough for mo t purposes 

LBPEOSY Blood Chemistry Studies in Leprosy Paras E M Philippine Jour Sc 
June 1D_G xs\ J19 

The Bcra of 100 Icpcr-s and }/ nornml persons rrero examined and the results com 

pared 

A stud} of the results collected bnugs out the following facts 

a Ko rcgulitr corn spondcnce can be traced between the blool findings and the dura 
tion, extent, or tjpc of leprosy or the antikprosy treatment 

h The aieragc values for noiiproti in nitrogen une acid creatinine and sugar for 
all ol tho lcp( r groups wen siiniwlint hi^.)i although manv induilual eases showed nor 
mal values 

c The average values fir nonprotem nitrogen and urea nitrogen arc markediv high, 
not onlj in the group of Kpers with nephritis hut also in the group with lepra reactions 
d Tlic group averages for una nitrogin are normal < veept as almvi stated and 
those for elilorido are normal throughout 

PARATYPHOID PEVER The Diagnosis of Infections with B Paratyphosus and Allied 
Organisms Plnoy A and Berrle A R Folia Hermatol T eiprig September, 19-0 

Tho authors consider the following blood picture as characteristic of paratj’phoid 
and alhtd conditions 

Tho total number of Icucocvtes is oluars Ion it often inks below 4000 per cram, 
although tending to be rather highvr in voung persons It is important to remember that 
tluro maj bo a verv transient hueo<>tosi at the onset ot tin disease 

The qualitative picture of the Uuiootes also divcrgis widch from the normal 
The neutrophilic leucocytes show a slight increase for the first one or two days and 
then there m a stcadj and progrciwivc fall (lo the absento of complications) until tho 
last day of fever 

Tho cosinophihc loucocjtos almost invanabh disappear until convalescence when 
the ordinary postinfietive eosinophilia onurK 

Tho monoevUs (large Innhne Kucoevtes) BCim to go through a Foncs of quantita 
tivo changes parallel to those of the neutrophilcs 

The Ijmphocvtes graduallj fall during tho first nn 1 m cond stsges and then rise to 
numbers nlwajs relatively and often ab olutciv higher than normal so that they arc more 
numerous than the neutrophilcs 

LEPTOSPIRA Leptospira Methods of Examination Hew Habitat of Free Living 
Forms Coles A C Bnt Jour Trop Med Juno 15 ID-C, xnix 370 

Bbdes must bo a'bsohiiclp clean ^ 

Take two QC three clean slides of about the same thickness on one make a mark 
-nith a troano poneil towarils tiio end Place this sUdo on tho »tn(,o of the micro,, ope, 
n-hlclr may be intlincd at n comfortable nntlc with the S nim objeUne and oiular ^o . 
obtain a good dark background. Kith, of course, tho tube of tlio microscope pulled out 
to the correct extent for nn uncorcred object (which mil In nliout the fall length of the 
draw tube on tho Continental sin d microscope) Hni mg oi crytliing in niljnstnicnt, re 
nioio tho sink On this slide, or on nnother clean shde spread out a drop of tlio ninterinl 
containing loptospirn m ns thin a film as possible Esnniinc tins nt erne under tin. dark 
ground obtained ns aboic bj a dry condenser iwlh n stop and bnll s eye nml the spirn 
chetes mil appear reninrkaWj dear and shaip, much better than rlicn isaraincd with n 
coiorglass and shorter tube It is verj interesting to follow the rapid moiements of s 
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Icptospira, c\en ■svith the Iott magnification, and to notice that as soon as the film begins 
to drj the thread like, almost perfectly straight structure, not the least like a spirochete, 
begins to throw itself into coarse spirals and, immediately the film dries, the leptospira 
changes almost instantaneously in appearance from a delicate silvery white organism to 
that of a coarse, thick, yellow structure quite unlike the spirochete in the living condi 
tion If, as soon as the film is dry, the position of the spirochete under observation be 
marked bj making a ring around it with a diamond marker, or its exact position logged, 
it IS quite easy to remove the slide, fix: and stain the film, and examine the same organism 
in the stained condition, with the oil immersion objective 

Stained Preparations — ^Leptospira, like T pallidum, arc not easily or readily stained, 
but probablj the best method is to fix the film while it is wet over osmie vapor, or over 
iodine, for a few seconds, and then dry in absolute or methylio alcohol for five to ten 
minutes, and subsequently staining in Gierasa in the usual waj , i e , one drop of the stain 
to 1 c c of water, ov ernight 

The following technic for silver staining is described 

Place the air dried or alcohol fixed thin film in a wide mouthed bottle containing 
acid tannic 5, acid carbolic 1, water 100 Allow it to remain three or four hours or more, 
the longer the time in this mordant the deeper will be the staining, but also the more the 
background will be stained 

Wash thoroughlj under the tap, then rinse well with distilled water Pour on the 
wet film a few drops of the following silver solution To a solution of silver nitrate, 2% 
or d per cent, in distilled water, add a few drops of concentrated ammonia till the 
sepia precipitate just dissolves when the solution is thoroughly shaken Now add to 
this solution, very carefullj, a few drops of fresh silver mtrate solution until the result 
ing liquid is slightlv turbid, allow the silver solution to act for three or four minutes, 
when the preparation will turn a faint yellowish brown Thoroughly wash the slide with 
distilled water When examined, the leptospira are clearlj seen 

To make the preparation a permanent one, to remove any staining of the back 
ground, and to blacken the staining of the leptospira, place the slide in ordinary toning 
solution that is used m photography To about one ounce of water in a developing dish 
add 4 drops of a 10 per cent solution of ammonium sulphocyanide and 2 drops of a gold 
solution (1 gr to 1 dr ) Allow the slide to remain in this until the film is blackened, a 
matter of a few minutes Wash well with water, then pour on a 5 per cent solution of 
hyposulphite of soda, allow it to act for a minute or so Finally, wash well and dry 

This method of staining or impregnating with silver has given most beautiful prep 
arations of leptospira in water, in which the spirochetes can be picked out with quite 
low powers, and which show under high powers the minute spirals very distinctly The 
method is absolutely fool proof, the solutions will all keep indefinitely, and the exact 
strength of the solutions, or the time of their action, seems of no importance 

HOOKWORM Quantitative Determination of Hookworm Ova In Feces, Hung, S L Arch 
f Schiffs u Tropen Hyg 192G, xxx, 399 

A measured amount of feces is emulsified in the usual way with concentrated saline 
A flat shallow dish or tin vessel is filled with solid paraffin in the surface of which a 
depression is made of sufficient size to hold 2 gm of feces 

The depression is filled with feces and three coverglasses floated upon the surface 
These are removed after ten minutes, the number of ovn counted and the number of ova 
in the whole amount of feces calculated from the three 

IRON IN BLOOD Micro estimation of Iron in Blood, Smirk, F H Bioehem Jour Lon 
don, 1937, xxi, 36 

The method depends on the rapid oxidation of blood proteins by ammonium persul 
pbatc and nitric acid, with subsequent colonmctnc estimation of iron as thiocyanate in 
the presence of acetone, against an artificial color standard This enables a senes of 
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estimations to be made using the same standard whereas alternatively for accurate work 
iDg it becomes necessary to make an iron standard for each sample 

Two tenths c c of blood is debvered from a standardized pipctto to the bottom of 
a 4% or 5 inch Jena or Pyrex test tube The pipctto is washed by sucking two or three 
drops of water up and down the pipette from a small centrifuge tube, and then trans 
f erring these by the pipette to the Jena tube The process of washing is repeated twice 
Thirty three hundredths gram of a well mixed sample of powdered ammonium per 
sulphate is added to tho contents and washed dowm to the bottom of the tube with 2 c c 
of concentrated nitric acid 

Tho mixture is gently heated with modorato shaking until tho protein is dissohed 
and the solution is clear Tho tube is clamped in a retort stand and heating is continued 
for about one minute, air being bubbled through the solution from a fine capillary tube 
in order to prc\ent bumping The solution darkens slightly in shade and then grows 
lighter again This may bo taken as an index of complete oxidation though the slight 
color change is not always noted The flamo is withdrawn and C c c of distilled water 
are added from a burette, tho stream of air ensuring mixing Tho capillary tube is then 
withdrawn and inserted without washing into the next of tho scries of samples 

Tho first sample which has now been boiled and diluted with 6 c c of water, is 
poured into a 50 c c flask and the tost tube washed out three times with 2 c c of distilled 
water from a burette each time adding tho washings to tho 50 c c flask The test tube 
IS then placed on clean blotting paper by tho flask ready for tho final washing with 
acetone 

"Uhon all tho samples arc dissohcd and dcliicrcd into 50 c c flasks 2v> c c of aettono 
arc taken in a small measuring cylinder and the first of tho series of test tubes which 
has already heen washing with distilled water is washed out again with tho acetone, tho 
whole 25 c c of acetone washings being dclnered to the first flask which is then gentlj 
shaken and immersed m cold water for five minutes Then 5 cc of concentrated am 
monium thiocyanate solution (24 gm per 100 c c of water) are added and the volume is 
made up to the 50 c e mark with distilled water The iron estimation is then made 
colonmotrically against an artificial standard, consisting of a mixture of coehinoal, 
methyl red, and hydrochloric acid dissolved in an equal mixture of acotono and water 
The proportions are aa follows 

Four c c cochinoal solution (British Drug Houses Indicator) 

Three and two tenths cc methyl red solution (British Drug Houses’ Indicator) 
Four c c dilute hydroclonc acid (1 in 5) 

This 13 diluted with equal parts of occtono and water to tho approximate depth 
of color required and a final adjustment of tint is made by adding drops of methyl red 
if tho orange tint predominates and of cochineal solution if the red is too clear The 
color 13 permanent and indistinguishable from that of the tbiocjanatc 

Before the ammonium thiocynnato is added to tho first of a scries of estimations 
it 18 best to add the acetono washings to the second of tho senes so that this may bo 
cooling whilo the colorimetric readings arc taken on tho first sample 

Finally 1 cc of a solution containing 0 1 gm of feme iron per liter (v Fowweathcr) 

IS added from an Ostwald pipetto to a Jena tube Then 0 33 gra of ammonium persul 
phate and 2 c c of concentrated nitric acid aro also introduced and these aro boiled down 
to about 2 c c as aro tho samples containing blood The solution is made up to 50 c c 
as already described and compared with the artificial standard A blood sample of equal 
tint to this iron sample contains 50 gm of iron per 100 c c of blood 

In explanation it is well to point out that ammonium persulphate as supplied bv 
manufacturers contains minute traces of iron Hence a well mixed sample must be used 
and the error balanced bv a similar addition to the iron standard Iron free nitric acid 
also gives a slight coloration with thiocyanate which is corrected by tho nitnc acid in 
tho standard 

Calculation The colorimeter is set at 15 for normal blood or 2 mm for anemic 
blood Tho total iron minus tho added iron equals the iron in gm in 0 2 c c of blood- 
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SYNOVIAIj ELUID Comparative Studies Between Synovial Pluid and Plasma, Allison, 
N, Smith, P P, Dailey, M E, and Kennard, M A Jour Bono and Joint Surg, 
MU, 4, 758 

Protein, chloride, sugar and nonprotcin nitrogen ha\c been determined in plasma 
and pathologic synoi ml fluids in twenty three instances 

The protein content of the sjnoMal fluids is less than that of the plasma The 
ihlondo content is greater than that of the plasma This in\crsc relationship of pro 
tcin and chloride is analagons to that found bctucen plasma and peritoneal effusions, 
pleural effusions, and the cerebrospinal fluid, and is probably influenced by the Donnan 
membrane equilibrium 

Low plasma chloride is accompanied by low chloride in the sjuioiial fluid 
The nonprotcin nitrogen is approviniately equally distributed between plasma and 
BvnoMal fluid 

In fasting patients, the sugar content of noninfectcd synovial fluid is usually 
slightlv loner than that of the plasma 

The hvqicrglj ceinia caused by anesthesia is accompanied bj a rise in sugar content 
of the synovial fluid 

In four instances of Inctenallj infected fluids the sugar content was markedly 
lowered, while in two cases of tuberculosis of the joint, the sugar content was moder 
atelj lowered This is analagous to the lovy sugar content of the cerebrospinal fluid in 
purulent and tuberculous meningitis 

It IS suggested that determination of the sugar content of synovial fluids may prove 
to bo of diagnostic value as an evidence of bacterial infection 

CHOLESTEEOLEMIA The Colorimetric Estimation of Cholesterol and Lecithin in Blood 
in Connection With Polin and Wu's System of Blood Analysis, DeToni, G M Jour 
Biol Chem , 1920, K\, No 1, 207 

The requisite quantitj of blood (5 to 10 c c ) is dcalbuminated by the technic of 
Polin and Wu The filtrate must be passed through a filter which has been thoroughly 
freed from all fat (The filtrate may be kept for the determination of urea, sugar, etc ) 
The flask in which the precipitation has taken place must then be rinsed out several 
tunes with distilled water, and the water thrown onto the protein precipitate While 
still wet, pricipitate and filter paper arc placed in a small mortar and niivcd carefully 
with S to 10 gm of plaster of Pans or sea sand, previously cleansed thoroughly of all 
fat Thus a homogeneous paste is obtained, more or less thick, according to the ejuan 
tity of sca sand added 

Tho paste IS placed for one and one half to two hours in an oven at 100105° C 
afterwards triturate it carefully ind transfer it to a thimble for extraction, stopping 
up tlic free ipcrtiue with cotton free of fat Use the Kumagawa Suto apparatus for 
the cvtriction and employ redistilled chloroform Tho extraction should take at least 
two hours, care must be taken to sec that the siphon is in perfect working order, other 
wise prolong the period of extraction When the latter is finished, tho surplus chloro 
form must bo distilled until only a residue of 10 to 15 c c remains This is transferred 
to a 50 or 100 cc volumetric flask, according to the amount (5 or 10 c c ) of blood used 
for the precipitation The extraction flask is then washed out with 10 c c of chloroform 
three separate times, tho washings being transferred to a volumetric flask The sola 
tion in tho flask is finally brought up to volume 

Ili,TI:rMI^ATIO^ OP CUOLBSTEnOn 

Fvactlv 10 cc of this chloroform extract arc measured out into i small flask, 4 cc 
of acetic anhvdrido and 02 cc of concentrated sulphuric acid are added This is then 
put into a dark place for half an hour at a temporaturo of from 20 to 30° C The color 
IS compared with that of a standard solution composed ns follow s 015 gm of purest 
cholesterol (Merck) is dissolved in 100 cc of redistilled chloroform and put into small 
bottles containing about 15 c c each These arc closed with glass stoppers, scaled u-ith 
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pftTttflin, nnil kept m nn jce bov Hy taking' 10 c c of this original solution and bring 
jng up to lOO ec Tvith redistilled chloroform tho standard solution is obtained 10 c c 
of the latter contain, therefore cxacih J 5 mg of cholesterol 

The calculation is simple since 10 cc of chloroform ovtract equal 1 c c of total 

blood 

nFTBrarrN ot tFoiTinv 

Tho amount of hcitliiii in another portion of this tlilnrnforin extract can bo deter 
miiud ly emploMiig oiio of the inicroniethods iccoinmended for fJus pui^iose Wiite 
horn's phosphorus method, taking 5 c c of tho extract is preferred 

BLOOD AGGLUTINATION The Influence of Various Pactors Upon the Hcmaggrlutlna 
tlon of Bed Blood Corpuscles Higgins O C Am Jour Alcd fee October 192G 
clxTii No 4, 510 

Tho following factors uert inxeslignted 

1 Saturation uith various gases some increasing and others delaMng the npiditj 
^Mth uhich clumping occurred 

2 Tonipcraturo High tciiii»oraturcs tind to dtIo\ lou tcmpcralures increaso tho 
rapiditj of agglutination 

1 Dilution Tho degree of agglutjoation nos jn inicrst proportion to the degree 
of dilution 

4 Defibrination Has a negbgibio effect 

The author concludes that hc}nagg}iitination lo \itro is influenced hy tarious fao 
tors Change in temperature has perhaps the most marked effect 

In tho grou])ing of blood samples tho temperature of the room should not be cc 
ccwielj oloiafod as clumping is delayed 

Various gases ha\o a definite effect on hemagglutinalion either prolonging it or 
tending to hasten the process 

BOLIOMTELinS Turther Studies of the Poliomyelitis Precipitin Eeactlon Rosenow 
E 0 Jour Infect Dis June 19J0 wxmii No C 532 

Tho results of tho precipitin rcntlion uitli immune liorso scrums and extracts of 
nnsopharj ngcal sviabbings in connnunitv and institutional (rntbruakh of poliomyelitis 
proved positive la nearly all frank and abortive tnses at tho tune of tho attack in a 
high percentage of normal contacts and in persons not exposed to tho di case at tho 
timo when cases occurred It proved negative in nearly all of tho cases in from two to 
three weeks after tho acute attack had subsided and in normal persons soon after the 
epidemic had disappeared In one epidemic the incidenco of positive reactions genornlly 
was found low shortly before the occorrtDce of tho first case high during the period of 
tho epidemic and again low after the epidemic had subsided Tho lOLTcaso m positive 
reactions as eases of poliomyelitis developed and the dteroase ns poliomyelitis disip 
peared occurred rapidh and socminglv independently of exposure to tho disen c, in 
isolated households in the country ns well as in the urban populations Person* who 
were negative to tho precipitin reaction ou entrance into tho epidemic rono soon became 
positive and reactions resembling abortive attacks of poliomvchtis vrere common in ihil 
dren Tho number of positive reactions m persons who cmiic to thi Jfayo Chnic from 
widely pepnrated communities vvns rcjativtly high during tlic latter part of August whin 
jiolioniv tlitis was gencrallv prevail nt and imuh lower during the Inttir part of October 
after polioniv cbtis hut? Inrgelr dmapprarrd After the opidciim tn Pothe ter had aid) 
aided and tho precipitin reaction m the popiilstioa had become Inrgclv negative cn cs 
occurred south of Rochester where the number of a positive precipitin reaction was bigh 
Tn certain instances polromvilififi occurred aithout cxpo^nire within from five to 
twelve dnvs after the presonie of the atroptocottus was demon trated in the throat 
Repented awabluags showed that tho carrier state lasts ustiallv from oni to three weeks 
in normal persons Immunity to poliomyelitis and the occurrence of the organism m tho 
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throat did not run parallel The positiie reactions during epidemics in adults, who are 
relatiiely immune, and in children, who are relatively susceptible, were found nearly 
equallj high, and persons who had had poliomyelitis became carriers of the streptococcus 
during epidemics quite like persons who had not had the disease 

FLAGELLA STAIN A Modification of the Casares Gil Flagella Stain, Thatcher, L M 

Stain Technologj, October, 1926, i. No 4, 143 

The Casares Gil technic for staining flagella is, perhaps, better knov, n in recent 
literature as the Plimmer and Paine method 

As gnen in Paine’s paper, the stain is as follons 

1 Mordant 

Tannic acid, 10 gm 

Aluminum chloride (hydrated), IS gm 
Zinc chloride, 10 gm 
Eosanilin hydrochloride, 1 5 gm 
Alcohol 60 per cent, 40 c c 

The solids are dissoh ed in the alcohol by trituration in a mortar, adding 10 c c of 
the alcohol first, and then the rest slowly This alcoholic solution may be kept seieral 
jears For use, dilute with four parts of natcr, filter off precipitate and collect filtrate 
on the slide allowing it to act for sixty seconds 

2 Stain Carbol fuchsin 

Quito by accident the writer discovered that preparations far superior to those 
made bj the abo\ e technic were obtained if, in treating the films, a one to one water 
dilution of the mordant was used instead of one part to four of vater as called for in 
the original formula The only drawback to this modification is that filtration as more 
difficult, but the excellent quality of the preparations obtained in this manner would 
seem to justify its use 

MEECTTEOCHEOME The Present Status of Mercurochrome 220 Soluble, Davis, H H 

Am Jour Med Sc , September, 1926, clxxii, 340 

There is experimental evidence of the value of mercurochrome 220 soluble intravenousl' 
in the treatment of septicemia and other infections Other equally convincing experimental 
results point to the fact that it is not bactericidal in blood, and that its use os not unattended 
by danger Many cbnical reports show miraculous cures, others have no benefit, and in some 
it has probablj hastened death Therefore, treatment with merurochrome must still bo 
considered in the experimental stage Because of its dangers it should not be used indis 
cnminately and should bo rcsened for desperate cases 

Mercurochrome is dangerous intraperitoneally because of the local irritant action and 
because of the often verj seiere general reaction. 

If used in wounds, sinuses, or serous cavities, the dose should be limited to 5 mg per 
kilogram of body weight, as it is easily absorbed, and if too much is used, it may lead to 
severe reaction or stomatitis 

The alcohol acetone aqueous solution of mercurochrome recommended by Scott and HiH 
IS a very satisfactorj preoperative skm antiseptic However, it should not be injected into 
the nose, urinary bladder, vagina, and so forth, along with a local anesthetic, as it will 
give a precipitate 
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The Duodenal Tube* 


■pvR EtNUORN" rcuona Iiis contributions to the dcrclopment of the duodenal tube and to 
^ Its diagnostic and therapeutic use This work began with tho construction of the 
duodenal bucket. Among tho more recent of liis instruments may be mentioned tho pyloric 
dilator and the double balloon pyloric dilator Tho normal pjlorus admits a balloon with 
a circumfcrcnee of from 52 to 54 rodbineterB la relative stenosis balloons larger than 44 
milbmeters encounter resistance This instrument is then of value m recognizing stenosis 
of the pylorus If the balloon 5s inflated still further the pylorus can usually be pulled 
along with the balloon upward almost to the cardia without much foreo and without pam 
to the patient This when it occurs would indicate that the pvlorus is free from adhesions 
to the gall bladder or Uver On the other hand distinct pain foIJowang traction on tho dis 
tended pyloric balloon suggests adhesions around tho pylorus or duodenum 

Tlie same instrument is of use m the treatment of cardiospasm often passing into the 
atomacli when esophageal bougie or stomach tube has faded to so do 

Dr Einhorn recommends stretching of the p>loros with his pyloric dilator m cases of 
pylorospasm not aeeompamcd bj fresh ulcer in healed medical ulcer in beginning benign 
stenosis of the pylorus and m advanced benign stricture of the pylorus when for any reason 
operation is contraindicated 

Tho jointed intestinal tube which raaj bo allowed to pass to any length makes it 
possible to treat severe cases of ulcerative colitis by irrigation from above, thus avoiding 
colostomy or cecoatomy 

The author also describes an instrument for obtaining stonneh and duodenal contents 
simuUancouslj through the same tube He has perfected the gastric introducer/’ an 
applicator which may be loosely attached to the olive of a duodenal tube and used to push 
the tube into the stomach when the patient finds himself unable to swallow the tube The 
applicator is then removed leaving tho tube in place 

The intestinal delineator is a long wire thread which will demonstrate with the aid of 
fluoroscopy the entire course of tho intestinal tract 

At the end of the deluieator is a small mctnl bill hronuaPy this passes ahead of the 
thread at all times so that in the small intestine the thread stretches out as one continuous 
line inthout curls or kinks The author believes that in intestinal obstruction the stoppage 
of the ball with consequent tangling of the thread and the advance of the thread bejond the 
ball at tins point would be of diagnostic import He finds its chief usefulness in the 
diagnosis and study of cardiospasm and pjlorospasm Here the very fine copper thread 
delineates the contour of the lumens of these two valves more clearly than does tho opaque 
meal He believes that earlier stages of spasticity of tho pjlorus can bo recognized than -with 
the contrast meal Furthermore study of tho lahes can bo earned on over a longer period 
and intermittent spasticitj innj be thus demonstrated 

The technic and results of duodenal alimentation ns developed by Einhorn arc iroseuted 
111 detail 
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Note In bo for ns prncticable the book renow ecction wJI present to the reader (a) 
interesting knowledge on the subject under diecussion, culled from tho Tolumo rerlcwcd 
and (b) description of the contents so tlint the render may judge as to bis personal need for 
the volume „ » , , 

We trust that the scientific information printed m tlicao pages wdl make the reading 
thereof desirable per se and will thereby justify the space allotted thereto 
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The Bacteriophage and Its Behavior^ 

A TTER the Ining cell Ind been recogmzed as the smallest form of animate matter, the 
question giaduilh obtruded itself, can life oust in inj conceivable state smillei than 
tiic cell? Knowledge of the existence of filtrablc viruses kept this question to the fore Can 
01 cn more minute corpusciilai bodies ovist or can life even exist in a dissociated state as a 
eheniical unit without clearlj defined corpuscular limits'! 

As long as we arc dealing with visible phenomen i, our knowledge is direct, but when 
wo attempt to study infravisible forms of life, even with the microscope, conclusions must be 
inferential 

This IS true of what we know of the eharaeteristies and activitj' of bacteriophage just 
as it IS true of our very definite knowledge of the structure of the atom, of electrons and 
tlic like 

D Herelle has concluded that bacteiiophagc is a living corpuscular element of about the 
size of a colloidal micella, that it enters the bactciial cell at i single point inultipljing 
therein and after having lucreastd about eighteen tunes lutracellul iilj , disrujits the bicterial 
lell, after which the liberated bacteiiophages aie free to entei new hosts 

Bacteriophage is quite ubiquitous, being present in the intestinal tiact of animals, in 
watci, and in sod, but for growth it itquires the pitsentt of the bicteiial cel! In biotennl 
(uUurcs it glows, icproJuces, and is ti tnsplant ible in series This would not be the case 
\>Lre it in iiniiimate cliemical As sm ill in amount as one bundled billionth pait of i cubic 
ctiitinieter his been found sufficient to cause the dissolution of i suspension of bieteria or 
of battciial culture 

With bacteriophage implanted into a susceptible bacterial culture, after thirtj minutes 
of contact the bacteriophage corpuscles liave almost entirely disappeared from the liquid 
After sixtj nimutcs the situation is the same After nmet> minutes the corpuscles have 
suddenlj reappeared lu, the liquid, and their number is eighteen tunes greater than was that 
of the inoculated corpuscles In other words each inoculated corpuscle has jaelded eighteen 
D 'Herelle produces eiidcnce that during the interval of one and one half hours the phage 
IS attracted to the bacterial cells, perhaps by clicmotaxis, tint it enters the cell at one point, 
that it multiplies therein, and finalh ruptures the cell almost with explosive violence 

As the phage continues to grow, it does so not in a continuous, progressive fashion but 
bv sudden successive increments, these sudden jumps being explicable on the hvpothesis 
that 111 the intervals the bacteiiophagc is intracellular 

The diameter of a single bacteiiophagc Ins been estimated at between twentj and 
thirtv imllimicroiis This is e<=seiitiallv the same diameter as that of the protein micella 

Str nils of bacteriophage have varvung degrees ot virulence for bacteria, nnd the latter 
mav acquire a icsistance against invasion bj the foimer The virulence of bacteriophage 
maj be enhanced for aiij of a largo varietj of bacteiia bv repeated passage through these 
bacteria as a pabulum Twciitj five baeleiial species have already been found susceptible 
to bactcriophagv 

The bacteriophage apparentlv is an electronegative protein colloid Its resistance to 
destructive agents is almost as great as is tint of bacterial spores Whatever its nature, this 
element possesses those clnractenstics which vve usually consider as associated with life 
These are the power of assunilatioii in a heterologous medium and of adaptation, the power 
of multiplic ition, and a v ariabilit) of characteristics The fact that the bacteriophage 
corpuscle Ins been demonstrated to be a simple protein micella and tint it is a living being 
show that the cellular concept is erroneous Life results fiom a particular phjsic il chemical 
st ite of the protein micella There ippears to be but one species of bacteriophage There 
is an iinliimtod number of races, the special characteristics of each being acquired bv 
id ipfatioii 

The normal habitat of the bacteriophage is the intestinal tract, but it maj pass into 
the circulation and into the tissues without detectable disturbance After parenteral nitroduc 

•Tlie Bacteriophage and its Behavior Bj F d Hcrelle ALB Tianslated from ffic 
French bv George H pi, Vssoclate Professor of Bacterlologx and ImrnunoioCT 
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tion tho bacteriophage corpuscles behave like the spores of saproplityic bacteria Thej 
disappear quickly tram the circulation naj arc last found in the iner and spleen The action 
of bacteriophage m disease, such as bacillary dysentery however, depends upon the virulence 
of tlio particular bacterioplmgo nhieh happens to bo present against the djsuitory bacillus 
Phagotherapy has given very promnsing results in the treatment of the bacillar} dysenteries 
in staphylococcus infections, and in bubonic plague 

These are but the high lights There is a wealth of interesting material in d’Herclle a 
monograph The translation mado hy George H Smith is of particular eTccllcnco 


Hunter Tod’s Disease of the Lar-t- 

OINCE Dr Tod’s death Dr George C Cathcart has edited and rewritten tins well known 
^ British textbook on the ear The opening chapters deal mtli the plijsics of acoustics, the 
anatomy and embr^olog^ of the ear, the pli}siology of the ear and the theories of hearing 
Tlierc follows a chapter on methods of examination which nhilo not discussing the more 
unusual tests or those of doubtful value, describes clearlj aud coneiselj those gciicralh used 
The remaining chapters deal vith diseases of the auricle the extern i! canal tivc middk 
ear, the mastoid and with intracranial disease of otilic origin This includes disease of 
tho internal ear and the auditor> nene There arc also chapters on deaf mutes lud diseases 
of the nose and na8ophnr}nx in thtir relation to di easts of tin. t ir 


Surface Equilibria of Colloids] 

T^U NOUX’S monograph deals with lus roscarchts in plnsicnl fhenustn and tho phisics 
^ of colloids at the Rockefeller Institute The major portion of Jus hook mil ho of in 
tcrest chiefly to physical chemists biologists and phjsicists for it is highlj technical How 
ever, the concluing hypothesis which he presents as a result of his studies is of interest 
to all students of life 

Until comparatively recently the conception of life was cellular and the doctrine oinnis 
eellula £z cellula was generally accepted At least twenty years ago however Victor 0 
\ aughaii and others hypothesized that life may exist in more minute form than the cells 
as we know them today Tho experiments of d Uercllc on bacteriophage show concrete 
evidence that this assumption is probably correct Tho observations of various workers 
particularly French workers, on the granular form of the tubercle bacillus contribute to the 
same end. Dr DulM’ouy enables us to uudorstand how cJls may be formed from protein 
material winch originally was noncellular lie concludes that this is primarily a matter of 
the surface equilibrium of colloids The most probable configuration of colloidal equilibrium 
13 the cell form Tht dynamics of surface tension cause a concontration of protein at the 
surface of a droplet such that the surface layer becomes 300 or 400 times more Mieous than 
IS the interior 

The entire work is of great interest but this conception of the original development of 
tho cell daring tho evolution of life is probably the outstanding feature of tho author a 
work 


Pernicious AnemiaX 


T he color index in a secondary anemia, suiJi as anemia due to heniorrhago, is low because 
the red blood cells are replaced casih and quickly while a longer timo w required for the 
regeneration of iron containing hemotiobin The high color index in ptnucious intmin and 
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111 some of the ocutc infections and in tlic later stages of prolonged mfeetiona maj bo ex 
plained b\ tlie lowered functional activity of the blood forming organs in the presence of 
a normal or adjusted iron metabolism A high color index does not necessarily mean that 
the anenua is priinirilj liemoljtie, due to increased destruction of blood, but indicates onlj 
an anemia of long duration and slow doi elopmeiit In anemia, particular!} in pernicious 
anemia, the destruction of blood takes place within the body and the iron is consened 
Pernicious anemia is a disease of adult life, probably ne\cr occuriing earlier than the four 
tecntlv xcar and being dccidedlj infrequent in the aged 

While the pathologic picture in pernicious anemia is varied and there are man} 
incidental findings such as the blood changes, the absence of li} drochloric acid in the gastric 
lontents, the deposition of iron containing pigment in the reticuloendothelial cells, and 
fatU degeneration of the muscles and parenchymatous organs, there are certain pathologic 
changes which can onl} be explained as dependent on some as yet unknown cause These 
arc fatti degener itioii of the iiseera and muscles, erj throblastic changes iii the bone m irrow, 
the incini i, ind focal degeneration in the white matter of the spinal cord 

Wi do not know the final cause of pernicious anemia but several suggestive facts ire 
IV ii! iblc The close iiialog} between this disease and the anemia associated with Dibothno 
(eph ilus 1 itiis infestation, sprue, and the so called pernicious anemia of horses encountered 
in fentril Europe (due to the pieseiice of larvae of certain flies within the stomach), all 
suggest a jiossible infectious oi parasitic etiolog} with the consequent absorption of i 
hemolvtie toxin 

Again it has been suggested th it pernicious anemia is a inanifcsation of chronic 
aniphylaxis resulting from the absorption of foreign proteins from the bowel A high!} 
suggestive explanation is that tjramiii will produce in guinea pigs an anemia closely re 
sombling that of pernicious anemia Tjramin has been isolated from putrifying me it and 
can bo produced fiom t} rosin b} the action of certain bacteria The colon bacillus is m this 
group Thus, a powerful hcmolvhc agent max be produced within the intestine The 
normal habitat of the colon bacillus is the lower intestinal tract It has been suggested that 
when for some reason it inv ides the upper intestine it becomes a harmful organism Here 
it would hive greater oppoitunit} to act upon the incompletely digested proteins Some 
cases of pernicious anemia have been found to possess strictures in the intestine Bxpen 
mental stnctuics in dogs, five or ten centimeters above the ileocecal valve, sometimes produce 
what appears to have been a homoljtic anemia In those dogs in which this occurred the 
bacterial flora of the small intestines was the same as that in the colon In those dogs in 
which no anemia resulted the flora remained normal 

Bed blood cells of normal animals which have passed through the spleen and are 
obtained from the splenic vein are found to be less resistant to hemol}sis than are those in 
the sjstemic circulation Eemoval of the spleen increases the resistance of red cells to 
hcmolvsis These findings suggest that the spleen weakens the resistance of the red cells 
and that this is a factor in the hemol}tic anemias — that thev ma} be due to a hj'persplenism 
While this IS possibl} true, it ma} not be a factor of gjeat importance in pernicious anemia 
for here the resistance of the red cells to hemolysis is increased rather tli in diiiunislietl 
rurthcrmorc clinieal improvement docs not constantl} follow splenectom} 

In hcmoljtic incmia there is an increase in the degree of nnsaturation of the fdtv 
atids of the blood Oleic acid shows greater hcraol}-tie actmt} than does stearic acid whuh 
has 1 ksser degree of unsatiiiation Lamar has shown that the heniol}tic power of a fattv 
itid or Its soluble soip varies direct!} with its degiec of nnsaturation Bemoval of tlic 
spleen lowers the degree of mis ituratioii of the fattv acids of the blood, and the result is m 
increase in the total f it and cholesterol Cholesterol under some circumstances is a power 
ful aiitihemolv tic agent Thus, after removal of the spleen vve observe a diminution m n 
hcmol}tie agent and an increase in the quantity of an antiliemol} tic agent in the blood 

However, there is much contradictor} evidence and it must be recognized that the exact 
role of the spleen in hcmol}tie anemias is not clear!} known Probabl} mm} extrasplciuc 
factors ilso plav a p irt Turk lias said “The hemolvtie diseases iro the thildren, and tlic 
spleen is their mother, but the father is still unknown, and possibl} there arc seven 
fathers ” 
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TJjo Ijemolj-lic ancmna may not necess‘iril> be due to au increase of hcmolj'tic sub 
stance in the blood but cqufill^ wcH to a decrease in my antihemohtic substance ivliich 
should be present Tlie total amount of cholesterol, nn antiljcniolvtie substance zn tlie blood 
of patients Tvith pernicious anemia Ins been shotrn beyond question to be lower than that 
in normal blood 

Blood cells appear to talce an active part m lipoid raetaboUam and uhere their number 
is diminished each assumes a larger share of the ttork there being apparently an Increased 
concentration of lipoid nnd lecithin in tlie red colls Possibly in anemia the hemolytic fitly 
acids which arc normally held in the blood plasma m combination with cholesterol are taken 
up m greater quantities in the red cells with consequent destruction of tlio latter The tv.o 
tissues which contain more locitlim than any other m the bodv ire the euielopes of the red 
cells and the sheaths of tlie nerves The tno outsinnding changes m pcrrucjoiis anemia are 
the hemoly'tic nncmia and a ditiuso seJeroais of tbc apina) coni Lisis of the erythroeyde 
appears to bo dependent upon tho presence of certain hpoilal substances nithm the cells 

Wliatc\cr the ultimate cause of pernicious nntmia miy bt found to be it seems probable 
that some disorder of splenic function and of tin- hpoid metabolism of the body will bu found 
to be of pertinent interest 

Dr Evan 's volume on Bemicious Anemia is esseatiallv practical and covers the sub 
jeet from various clinical angles Ho discusses the usual rontiiic mctliods of treatment going 
into cojisiderablo detail lulh transfusion and its results and mentions other procedures 
ulnch hnio shonn more or Jess promising results such as iodine treatment and cholesterol 
feedings Tho rovicuor recuninicuds parfniihrli the mthor s disiussion of the nicchnnism 
rosponsihlc for good resnlts nft<r tc taafu-nou This ci« no longer 1 /e considered merely 
the replacement of lost blood Tho result mt biologic rcutious arc of fir deeper sigiuficancc 


Hydrogen Ion Concentration of the Blood in Health and Disease* 

T^HE authors describe this small volume as intended as a convenient outline for those 
* readers whose interest has been cJimcal rather than physiologic The reviewer feels that 
those chmcians who will read the volume lu the hope of finding therein a simple clear cut 
readily intelligiblo discussion will be in great measure disappointed ^^c have read discus 
810118 of the subject which, while no more elementary arc decidedly more easily understood 
by one whose knowledge of liydrogcnion concentration is not great Tlio authors employ 
complicated chemical equations in profusion and npparcatly believo that thiy will be readily 
understood by all readers More detail nuglit have been devoted to tho dcvtlopmcnt of 
these equations Or, if the book is intended particularly for the chnieun they might better 
have been nvoidcd in so far as possible A specific example of tho lack of clearness to 
refer to only one is in their discussion and explanation of tlic Donnan theory of mem 
branc equilibrium 

In great measure tho monograph is a revaow of liter iturc Throughout the discussion 
there aro frequent references to the nork of others nith only brief rccnpituhti\o remark 
on their results 

On the other hand if one is willing to settle down and dig out the information con 
tamed in the volume, he uill find much of interest and of value 
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EDITORIALS 

Yeast-Like Fungi and Peimcious Anemia 

I ''WELVE yeais ago A&lifoid,^’ " lu a senes of papers embodying a large 
-L senes of obseivations, advanced the suggestion that spiue, a cbionic catai 
ihal mflaniinatoiy condition of the gastiointestinal tiact, ivas due to infection 
with a specific yeast-hke fungus, Monilia psilosis 

These findings weie coiroborated by some^’ but denied by other inves- 
tigatois’ ® “ and the moie recent attitude of Ashfoid concerning the etiology 
of spiue IS m accoid with that of the majonty of authorities that it is a 
sjinptom coniiilex pioduced by glandular insufficiency upon ivliich is super- 
imposed a gastrointestinal infection with klonilia psilosis 

Somewhat latei, Wood^^ emphasizing the clinical similarity betw^eeii 
spiue and peniicious anemia, reported the finding of Monilia psilosis in the 
stools of 15 patients and then absence in 40 controls, stated that a blood pic 
tuie similai to that of pernicious anemia could be produced by feeding the 
fungi to guinea pigs, and suggested, therefore, a possible etiologic relation 
ship of IMonilia psilosis to peinicious anemia 

This new candidate foi etiologic fame in pernicious anemia did not long 
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remain unchallenged The experimental production of. antmm hy feeding 
failed to be confirmed hy Waitlnii^ and by Bioiin,^^ and Baumgartner and 
demonstiated Moniha in onlj 21 pei cent of cases of pernicious anemia 
ivhile finding it in 29 per cent of cases of diarrhea 

A rather extensi\e senes invohing the culture of 192 stools from 121 
indniduals and 31 gastric contents from 29 indniduals ha\c been recentlj re 
ported by Nje, 2erfas and CoimvelI>“ and sci\es to assist in the clarification 
of the confusion and divergence of opinion concerning not onl> the impor 
tance of > east hi e fungi m the intestinal tract, but also in regard to the 
classification of isolated strains 

Particular interest attaches to then findings because of the con elation of 
clinical and cultural data 

Among the cases studied were 18 cases of pernicious anemia in winch 
the stools were cultured, the gastiic contents being cultured in 7 Ten normal 
controls were examined and the remainder of the eases included a variety of 
pathologic conditions, among them carcinoma and tuberculosis 

The results of this investigation arc thus summed up bj the authois 

1 Cultures of stools and gastiic contents fiom a \aneta of diseases ha\e 
jielded numerous strains of yeast like fungi fai the majority of uhich 
belong m a single species group Parasaccharoni>ces, A 

2 The members of this large gi oup cannot bo distinguished fioni Momha 
psilosis (sis of the strains isolated vcic so classified b\ Dr Ashford), nor 
from yeast like fungi isolated from typical thrush membranes or sputum, and 
are apparently of common occurience in the human gastrointestinal tract 

3 The two outstanding features of the correlation of cultural and dm 
ical data are a, a higher incidence of j cast like fungi m the gastric con 
tents of gastric ach}lia, and b the tailuie to isolate species, groups other 
than Parasaccharomjccs A, lu appreciable numbers from the stools 

4- The percentage of isolations of Parasacclnionnce.s V from the stools and 
gastric contents in pernicious anemia nerc no greater than those in cases of 
Re\ere anemia and gastric achylia other than pernicious anemia from uhich 
it IS concluded that irouiln, psilosis is unnnpoitniit as an etiologic factor in 
either sprue or pernicious anemia 
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already toplieavy list, means “strange disease” and all students of tie 'i:, 
]ect certainly agree uiion this point although Coca and Coohe propoW^ 
primaiily foi hay fevei and astlima in which heiedity is a fiequentandr 
poitant factor 


The outstanding fundamental change would appeal, therefore, to hi 
state of altered leacUvity of the body cells ■nliich may be in the usual sii- 
of exaggeiated susceptibilit}’' oi the reveise of leduced susceptMti e 
tolerance Accoidmglj'- it would appeal that the teim “allergy” is most q 
piopiiate of all pioposed toi designating this bioad and important subpt, 
although it convej's no idea at all of the mechanism concerned but merit 
emphasizes the chaiacteiistic and outstanding change of an altered reactmt 
of bodj cells which in the usual sense is one of exaggerated susceptibiliti 
That immunity to diphtheiia and other diseases also involves the qne 
tions of susceptibilitj and toleiance of body cells, that is, of a change ui then 
reactivity is entnel}’' iiielevaiit to the subject, as the mechanisms are funds 
mentally difCeient nith a complete independence of the true allergic phe- 
nomena fioiii the Oldman baeteiial antigen-antibody leactions as shown bi 
Zinssei and his associates 


But if this is an acceptable teini foi the nhole subject, upon ivhatbasi' 
bhould subclassifications be made’ Aie n e justified in classifying on the bass 
of being able oi unable to denionstiate antibody in the blood? Or accordm? 
to what is known of the chemical natiiie of the antibody? Or according to 
the influence of heiedity ? 


lave long objected to any classification based upon our ability or m 
I y passively to tiansfei the antibody' and especially' to guinea pigs an 
S) ecause failuie to do so could not be accepted as indicating the a 
ence of antibody Indeed only a few years ago it was believed that theal 
° to timothy and lagneed pollens could not be passnely traa 

p, , Sninea pigs until this possibility was demonstrated by "Walzer at 
metPni ^ nietliods And now that ne have the Pransnitz Kiis >’ 

still fn H tiansfei to human skins this objection vould appcf 

of i!r the presence of antibody m thesern“ 

vaiioii ;; not only to horse seiiini but als » 

ngent? of”iTr’ foods, aud to dandntffs and other e«> - 

t“ '"'10 "°t to ttansfetied to the loner 

poison "" ""''"P'" *» t™”"*"'- P”''-'’''? 0'"S' ’’“ft i- 

SO ft, "'0 sninea pig ,ind Pionsmtz-Kustner nietlio s 

man meielv' '^i ^ uecessaiily mean that antibodies are a ^ 

h.is 111 In failuie to deraonstiate then piesence m the „ 

loohltn-'^essiirir^^r'^'^f lie attached to the sensitized J ^ 

(linlh iinti-act tlntTl ^ ^t can be stated without 

at the allergic leaction is a cellular phenomenon a 
ances see no escape fiom the possibility, and indee 
111 some alleigies the antibody is piedoniuiantl}' e® ,nantl' 
peisensitneness as the type, while m others it is predom 
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humoral, with seram hjpersensiti-veness as the type, although we are totally 
unable to explain at present yyhy there should be this difference in the dis 
tnbution of the antibody Possibly experiments consisting of the extraction 
of the sensitive epithelium of the shin of individuals with tuberculin, ivj, 
and drug allergies will demonstrate the presence of antibodj in the cells and 
at any rate it cannot be said that antibody is absent, we are merelj justified 
m stating that its presence in tlie blood has not been demonstrated There 
fore, mj objection to anj classification on this basis 

But maj allergj be classified on the basis of the chemical nature of the 
exciting agent or nhether or not it is antigenicallj active? Personally I 
believe that a classification on the basis of the chemical nature of the ex 
citing agent is an acceptable one at the present time And by this method 
we would hare but tuo groups namely, (1) those in which the exciting 
agent is known to bo piotem or closcU related to it and including not only 
scrum but the foods dandiuffs piobablj the pollens, and c\cn tuberculin 
and the products of other bacteiia and (2) those in which the chemical 
nature of the exciting agent is unknown as in the case of the drug poison 
ivy, and similar plants causing dermatitis venenata It it true that the ex 
citing agent of pollens and house dust have been regarded as being non 
protein in nature by Grove and Coca, Black and others, but more recent 
studies by Walzer and Grove have shown that some at least may be protein, 
a recent study in mj laboratory with lagneed pollen lias convinoed mo that 
this IS a fact, wliile the work of Long and Seibert and of Zinssei and Tamiya 
have shown that the active substance in tuberculin and other bacterial al 
lergies is a protein or closely related to it Hero again we must be very 
cautious in stating that the exciting agents of allergy are uonprotein on the 
basis of being uondigestible and nondialyzable when it is recollected how 
minute au amount of agent can elicit an allergic reaction and leadily escape 
chemical identification Indeed I am fully prepared to see proved that the 
exciting agent of poison iiy is a protein or closely related to it and likewise 
in the case of quinine, morphine, belladonna oils, balsams resins and other 
drugs of vegetable origin although this possibility can be excluded in tbe 
case of arsenic, mercury, iron, coal tar derivatives and other metallic drugs 
unless they really do combine with body proteins to form an antigenically 
active foreign protein as originally suggested by Wolff Eisner The latter, 
however, has nevei been proved but neithci has it been definitely disproved 
When one remembers that the predominant thought in the mechanism of 
parasitropism in chemotheiapy involves a change in the chemical nature of 
arsphenamine and other compounds in the blood or other tissues followmg 
administration for the production of new parasiticidal compounds, it must he 
admitted that this idea of Wolff Eisner's is not to be lightly thrown aside but 
wisely left open for future investigation Indeed I know of no more impor 
tant field for research in allorgv than upon the mceliamsni of drug hyper 
sensitiveness with special reference to the possible role of antibody and the 
chemical nature of the exciting agents 
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Furthermore, the fact that a substance is unable to induce the produc- 
tion of demonstrable antibodies, like precipitins and agglutinins in the blood, 
that IS, fails to be antigenicallj’- active m the immunologic sense does not 
necessarily mean that it is unable to induce allergic sensitiveness It means 
nothmg more than that it fails to pioduce antibodies m the blood but leaves 
wide open the possibility of producing antibodies attached to cells as in the 
case of tuberculin allergy As a matter of fact I think it can be stated at 
piesent that there is no relation whatsoever between precipitins in the blood 
and the allergic antibody Several investigators have showm that the anti- 
bodi mai be piesent in a sensitizing serum in ivhich precipitins could 
not be demonstrated and that, conversely, sera containing large amounts of 
piecipitm, like rabbit antiegg and rabbit antiragweed, were unable to pro- 
duce alleigic sensitization even by the sensitive Prausnitz-Kustner method, 
although it IS possible that a repetition of these experiments with changes in 
technic may lesult m positive leaetions Also that the allergic antibody may 
be neutralized in the test tube without any visible precipitation or alteration 
in the specific activity of the latter as shown by Coca and his associates So 
wh\ make any classification on this basis’ It is true that precipitin and 
alleigic antibody are frequently present together, but in my opimon we may 
safely accept as a fact tliat they are not identical and that precipitm is un- 
necessary in the mechanism of allergy 

And was it necessary to com the new word reagin for designatmg the 
antibody m hay fever and asthma in view of the already long list of names 
for the antibody concerned in the allergic reaction? Certainly the antibody 
m serum allergy may be acquired by immunologic stimulation and further- 
more the so-called “reagin” concerned in the Wassermann reaction, which 
led Coca and Grove to adopt the term in relation to hypersensitiveness, is 
indeed an antibodj of the kind active m the test tube even though without 
demonstrable effect upon Spirocheta pallida and probably heterophile m 
nature Furthermore tubercidin and other bacterial allergies may be acquired 
bv immunization as shown by Zinsser and his associates and the frequency 
■with which the sjmptoms of hay fever and asthma first appear in adult life, 
the acquisition of primrose sensitiveness by Bloch, etc , has led me to the 
belief that these ma\ be acquired by frequent contact with the exciting agents 
despite the negative outcome of animal experiments Indeed I believe that 
altogethei too much emphasis has been laid upon the outcome of experiments 
•with guinea pigs and rabbits in studying this question of acquired allergic 
sensitization, since they are by no means as susceptible to either active or 
passive sensitization as are human beings except m the case of serum allergj 
Furthermore, I doubt the wisdom of insistmg upon successful transfer of 
antibody bj the Prausnitz-Kustner method as a criterion of asthma or other 
allergic states since the presence of free or circulating antibody need not be 
resent if its cellular situation is the important change In other words this 
t may haie a greatei positue than negative value, and in my opinion a 
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negatne result is not acceptable as eiidence o£ tbe absence of possible allergic 
sensitization due to a strictlj cellnlar situation of antibodr 

Indeed Fineman has expressed the opinion that tbe degree of sensitiveness 
of asthmatics is better elicited by skin tests than by determining the antibody 
content of the blood although Levine and Coca hav e obseri ed that skin sensi 
tiveness in early and late hay fever bore i relation to the antibody content of 
the blood in almost all eases, and Clark and his associates have recently ad 
vocated the passive transfer method as being probablj moie reliable for 
judging the clinital severitj and danger of serum allergy than skm tests All 
of this leaves one with the impression that allergic sensitiveness mav exist 
without demonstrable antibody in the blood and that vihile skm tests maj be 
more valuable for diagnosis, the presence of circulating antibody may be more 
dangerous or at least more signifieant of acute and even dangerous scnsitiza 
tion in human beings 

This question of the relative clinical importance of fixed or cellular and 
free or circulating antibody, however, is still further complicated by the re 
suits of treatment of hay fever and asthma since there mav be an increased 
toleration or amelioration of symptoms without appreciable decrease in either 
skin sensitiveness or of allergic antibody m the blood This leaves us at 
present verv much in the dark regarding the mechanism of desensitization, 
although I am confident that future investigations with more accurate meth 
ods will show a quantitative decrease of sessile or cellular antibody and fully 
justify the present use of the term “desensitization” as indicating a reduction 
of sensitization of bodj colls by exhaustion of antibody It also leaves us in 
doubt about the moaning of the term ‘antianaphylaxis ’ nhich is apphed to 
the refractory state supposed to be due to the presence of sufficient antibody 
in the blood to neutrabze effectually small amounts of exciting agent or al 
lergen in the blood before the latter leaehes sensitized cells with the produe 
tion of shock even though this circulating antibody maj afford no protection 
against the local or topical application of the allergen to the sensitized cells 
of the shin or a mucous membrane Since circulating antibodies have been 
found with such regularity in hav fever, asthma and serum allergy bj the 
Prausnitz Kustner method without demonstrable protection of the affected in 
dividuals it IS apparent that the exact mechanism of this state and of non 
specific desensitization arc as jet unknown and deserving of rcinvestigation 
for elucidation 

And IS a classification warranted on the basis of hereditary influence? No 
one can deny that heredity plays an important role in haj fever and asthma, 
but it must be remembered that it likewise play s an important role in infection 
and immunity to disease in general as indicated by the clinical studies of 
Draper and Stockard and the laboratory studies of Lewis and Loomis in tuber 
oulosis of guinea pigs whose work has indicated a possible correlation between 
antibody production and allergic irritability 

In the first place what is the nature of tins hereditary influence? All that 
IS definitely known is that the majority of cases of hay fev er and asthma have 
one or more antecedents with some type of recognized allergy and that there 
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IS transmitted a tendency to deAelop alleigic sensitiveness of some kind ■with- 
out, howevei, any direct transmission of any particular allergy hy either 
mothei or fathei, although Clark, Donally and Coca have recently stated that 
the offspring of hay fever subjects are more likely to suffer from hay fever 
than bronchial asthma, and the reverse Does this mean the transmission of a 
particular tissue or shock organ concerned in the pioduction of allergic anti- 
body? K so, it has not been demonstrated or proved Oi does it mean the 
tiansmission of a peculiai tendency or facility foi producing the antibody, 
that IS to sa-s , of tissues tuned up as it were for the production of the antibody? 
This liken ise is unproved, although a far more attractive thought and possi- 
bility Or does it mean the transmission of a peculiar sensitiveness to the 
effects of allergy as I proposed in 1923 ? This, too, has not been proved, but I 
believe the possibilitj’’ is woithy of consideration and study 

Piom the clinical standpoint I have always been impressed with the im- 
portance of vasomotor instability or irritability in hay fever, vasomotor rhi- 
nitis, asthma, and other human alleigies These individuals blush very easily 
and are sometimes leiy sensitive to changes in temperature, scratches, etc Pur- 
therm oie, it IS commonly and widely accepted that vascular changes, and espe- 
ciallj dilatation, congestion and edema, are the outstanding and pi eminent 
tissue changes because the alleigic shock oigan or tissues in human beings is 
largely involuntary muscle Under these conditions it is reasonable to be- 
beve that individuals with sensitive lasomotor systems, that is, individuals 
who show an exaggerated tendency to localized or generabzed vasomotor 
distuibanees nould be more susceptible to the effects of allergy than the 
more stolid individuals who possess less sensitive vasomotor sj^stems and are 
less sensitive to \asomotor disturbances In my opinion the transmission of 
an unduly sensitive imsomotor system to any irritant or emotion is the heredi- 
taiy factor in alleigy and that it is possible that many human bemgs actually 
acquire allergic sensitiveness as to milk for example, without showing signs 
or symptoms simply because they are less susceptible to the effects of allergic 
shocks Certainly human beings are much moie susceptible to allergy than 
the lower animals and are much more likely to develop or present vasomotor 
disturbances Puithermore, j^oung children are much less likely to show hav 
fever and asthma than adults, and it is well Imown that they have better 
balanced vasomotor systems Moreover, hay fever and asthma are less com- 
monly observed among negroes than among whites and they, too, as a class 
have less sensitive i asomotor svstems than the latter , and finally, hav fever, 
especially, is more likely to occur among high-stning indmduals of both 
races than among the more stolid and lowly All of this has led me to regard 
a sensitive vasomotor svstem as the hereditary factor, not with any peculiar 
or specific relationship to allergy, but simply one of greater susceptibility to 
the effects of allergi because smooth muscle and particularly the smooth 
muscle of blood vessels happens to be an important shock organ in human 
allergic reactions I liaie no objection to the coinage of atopy as a special 
designation for those allergies in vhicli heredity can be traced, because all 
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allergies aie indeed strange diseases, but I think it was uncalled for in an 
already overburdened noinenelatuie and especially since more intensne stud 
les may show a similar influence of heredity in more clinical tj pes of allergy 
than are now sunnised 

These considerations led me in 1^23 to piopose in the third edition of mj 
book on InfccUon, Immnniiy and Biologic Iherapy (page 598) a classification in 
which the whole group of phenomena were designated under the common term 
of allergy with two subgioups nsmel} (1) those alleigics caused by protein 
exciting agents or those closely i elated to pioteins and whieli in the light of 
our present infoimation may luelude natural and acquired seium sensitiveness, 
hay fever, most forms of asthma, tuberculin and other forms of bacterial sensi 
tneness and (2) those caused by dings of nomegetablc oiigin possibly ivy 
sensitiveness, and other forms of dermatitis venenata if it is finally proved 
that the exciting agents of the latter are toxic glucosidcs and definitely non 
protein in nature If, however it ib subsequently shown that drugs and ivy 
form protein compounds m the tissues this classification would be unnecessary 
and any further classification be for clinical purposes and convenience only 
in the way of giving separate names for clinical entities of basically similar 
mechanism I sec no reason at present foi abandoning this classification, in 
deed and on the contrary, I believed that the results of investigations since 
1923 have still further shown that it is both reasonable and substantially correct 

It may be that m the future we sliaU remove drug ollorgy altogether from 
the group of allergic conditions smcc it is included now almost solely by reason 
of the fact of its resemblance to allergy but with almost no fuither justifica 
tion in view of our present information on its mechanism Indeed we com 
monly overlook the fact that drug sensitiveness and tolerance mar be more 
of a pharmacologic than an allergic problem and more than enough harm 
and confusion have been done in medicine by tlie power and tyranny of 
analogy For example, in clicmothcrapy we have more than begun to aban 
don the tlieory of chemoreceptors of Ehrlich, proposed to explain organo 
tropism or toxicity for the body cells and parasitropism or toxicity for the 
parasite on the basis of the existence of hypothetic specific side chains or 
receptors analogous to the obsolete side chain theoij of immunity Rather 
I am personally in favor of placing the whole business upon a definite chem 
ical theory in which the chemical compound does or does not combine with 
body cell or parasite, according to whether the protoplasm of the latter does 
or does not contain chemical constituents of physiologic importance possess 
ing a combining affinity for the chemical compound or medicament It may 
be that in so called drug idiosyncrasy the body cells happen to contain 
naturally or acquire as the result of former administrations more of the 
chemical constituent possessing an affinity for the drug than the body cells 
of the average and majoritv of individuals without involving the question 
of possessing a superabiuidanee of theoretic chemoreceptors and that ac 
quircd drug tolerance is not a matter of exhaustion of receptors or allergic 
antibody but merely a matter of exhaustion of the chemical constituent of 
the protoplasm having this combining affinity for the chemical agent or 
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drug If this mechanism is finally proved, the drug idiosyncrasies and toler- 
ances could be lemoved from the categoiy of allergy, but in the meantime 
•we may leave it in this group -nuth the idea in mind that it is possible that 
a protein exciting agent is produced by union of diug and body protems, that 
an allergic antibodj to this drug-protem antigen is produced ivhich is en- 
tirely cellulai in situation and that drug tolerance involves a mechanism of 
exhaustion of this cellulai antibody in the same manner as is probably opera- 
tive in the desensitization to other allergies caused bj’’ agents of kno'wn 
protein constitution and mediated by demonstrable antibody 

In conclusion I belie\e that in the interests of orderlmess and clearness 
it IS possible, advisable, and permissible to get iid of many terms which now 
contiibute so materially to confusion and with this in mind I advocate the 
adoption of a simpler terminology as follows 

1 To employ the term allogy and abandon that of anaphylaxis, hyper- 
sensitiveness, idiosjmerasy, and atopy 

2 To designate the exciting agent as alleigen and abandon the terms 
anaphylactogen, sensibilogen, sensitniogen, and atopen 

3 To base classification upon what is kiiomi of the chemical nature of 
the exciting agent and drop classifications based upon the success or failure 
of demonstrating antibody in the blood by passive transfer of sensitization to 
guinea pigs or human skins or according to success or failure of active sensiti- 
zation of guinea pigs Or to base it upon a division into cknical types, as 
the dividing line between acquired and natural allergies is too poorly de- 
fined for classification on these grounds as is likewise a division into so called 
normal and abnormal allergies 

4 To designate the antibody as alletgxn or allergic antibody and abandon 
the terms anaphylactin, sensitizin, reaction body, albuminolysin, precipitin and 
reagin 

5 To adopt the cellular theory m its essentials as the underlymg mecha- 
nism and abandon the humoral and related theories 

6 To adhere to the terms active and passive sensitization because less 
cumbersome, more euphonious and bettei knonn than the term allerization 

7 To adhere to the term desensitization for expressing a decrease of 
symptoms under therapeutic intervention as a result of increased toleration 
for the exciting agent even though its exact mechanism is unknoivn 

It seems to me that this simplified nomenclature is quite sufficient for 
present purposes, at least until it is proved that the phenomena in man and 
m the lower animals involve separate and distinct mechanisms with different 
kmds of antibody But m my opinion this has not yet been proved, and I 
believe the term allergy is ample for designating the phenomena as a whole, 
as likewise the term aUeigens for designatmg the wide variety of exciting 
agents, allergm for the antibody, etc , as long as we have reasons for believ- 
mg that the mechamsm of serum allergj*' in the guinea pig is fundamentally 
the same as serum allergy, hay fever, asthma, etc , of human bemgs 
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CUNICAL PICTURE OP \STnMA 

TJI THEN one sees a patient suffering from a parosjsm of asthma the dyspnea 
V V as a rule o\ ershado^^s all other sj raptoms On examining the patient, 
how ever, if the case is se\ ere, the phj sician notes a rapidity of heart action, a 
cyanosis, a diminished respiratorv excursion, a tense emphysematous chest 
moving in the inspirator% phase Rales and rhonehi are heard of a character 
more or less distinctive, ^\hich together with the particular character of the 
respiratorj murmui with its prolonged expiratory phase have come to be 
recognized as making up the asthmatic type of breathing If the attack is 
severe and prolonged, the heart maj be enlarged and sJiow signs of embar 
rassment There maj be a considerable or a small quautitj of sputum Eo 
Binophilia is usually pieseut The condition maj have developed suddenly or 
slowly 

HOW DOES ASTHMA EXPRESS ITSELF? 

Asthma expresses itself in the neurocellular mechanism of the bronchus 
as a contraction of the smooth musculature, an exudation into the tissues, and 
an increase in bronchial secretion This we at once recognize as a vagotoma 
or parasympathzcotonic picture ‘ 

The neurologic picture, however, is not dependent on nerve stimulation 
alone There is a primary cellular element in ever} physiologic or pathologic 
action, which of course is modified b> various hormones as Tieli as the nervous 
sjstem Biophysicists have proved that nerve action depends upon the physi 
cal state of the cell, its degree of alkalinity or acidity, also, its content as 
well as that of the surrounding fluids in substances such as nutritive maten 
als, cholesterm hormones aud various electrolytes such as Ca, Na, K P, and 

* 3 4 6 

It IS further shown that the vagus which is the parasympathetic compo 
nent of the vegetative system, concerned m the pioduction of asthma, is 
closely associated in its action with the A of the cell Without K there can be 
no normal parasympathetic action In parasy rapatlucotonia we have a ten 
dencj to deficiency of blood calcium and excess of blood potassium with alka 
losis and increase of blood phosphates 

Asthmatics are very apt to show endocrine disturbances particularly that 
of hypo adrenia, hy^pothyroid, hj poparathyroid and hypogonad, and the thy 
micolymphatic state 

The vagus is opposed in its action in tlie bronchial musculature by the 
sympathetics, which arc linked up in their activity with the Ca of the cell 

Read before the Sixth Annual Meetfner of American Association tor the SCudj of 
AUcTBy Minneapolis June ll 12 


913 



914 


THE JOURNAE OV LABORATORY AND CLINICAL JIEDICINE 


Therefoie we ba^e two antagonisms in the normal oi physiologic function of 
the bronchi, the sympathetic and vagus neives in the coiielating mechanism, 
and the Ca and K of the cell in the production of the fundamental activities 
of tonus and rhythm 

\Ve have a thud antagonism of a chemical natnie the n and OH of the 
tissues These also align themselves as antagonists, the H with the sjpma- 
theties and Ca and the OH with the vagus and K 

Like all seliemes of action these are subject to variability and, at times, 
effects the ie\eise of what are expected are observed There are times when 
stimulation of the \agus nerve may produce acceleration of the pulse and when 
an increase in Ca may be followed by a parasympathetic instead of a sympa- 
thetic effect, so these antagonisms must not be accepted as universal and 
unalteiable, but rather as being the usual relation, the one met most often 
under normal circumstances 

That asthma is a local parasympathetic syndrome cannot be questioned 
That it IS often met in individuals iiho show universallj increased parasym- 
pathetic tonus or parasympathetic syndromes in certain organs other than 
the lungs is also well known Bradjmaidia, epiphora, vasomotor rhinitis, hay 
feiei, nasopharj ngeal catairh, spasmophilia, hypermotility and hypersecre- 
tion of the gastiomtestinal canal, spastic constipation, mucous colitis, diarrhea, 
shell-fish poisoning, uiticaiia, angioneurotic edema, eosinophilia, digestive hy- 
poglycemia and In potensioii are found frequently in the group of patients to 
which asthmatics belong 


CAUSES OF ASTHMA 

In our discussion of the cause of asthma we must approach it from a 
double point of new, first, that of the potential asthmatic, and second, that 
of the precipitating factor 

A certain peicentage of people, so-called constitutional arthritics, are 
potential asthmatics at biith and as soon as they contact stimuli which are 
directed tow aid the pulmonary parasympathetic neurocellular mechanism, 
thei mav develop the asthmatic syndrome Many such individuals develop 
asthma soon after biitli, others, in the early years of life There are still oth- 
ers wdio, although thei hai e a very unstable equilibrium between the sympa- 
thetic and parasympathetic bionchial neurocellular mechanism, yet, imder 
ordmaiy circumstances lemain free from asthma When subjected to unusual 
parasympathetic stimulation, however, members of this group, too, may de- 
velop the asthmatic syndrome During childhood such individuals often are 
subject to colds, sneeze on slightest exposure, are subject to hay fever, laryn- 
gitis, spasm of the glottis, and bronchitis Slight colds may be accompanied 
by sonorous iTiles m the chest These conditions are at once lecognized as 
being of a catarrhal congestiie and exudative tjqie such as has been suggested 
as belonging to the exudatne diathesis Many of these iiiduiduals during 
childhood, as well as m later j eais, are subject to eczema and urticaiia These, 
with othei paias\mpathetic sjndiomes prcMously mentioned, make up a dis- 
tinct tipe of yegetative imbalance w'hich belongs to the vagotonic constitution 
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It seems tliat m tlie group possessing these particular constitutional char 
acteristics, there occurs at times an incomplete elaboration of protein, \\hich 
results in unmetabobzed products gaming access to the blood and Ijmpli 
streams, from winch they are deposited m the skin and mucous membranes 
These products possess the property of sensitizing tissues, and partieularlj of 
producing their effects upon the paiasympathetic neuroceilular mechanism 
When the substances which ha\e sensitized the cells again come in contact 
u ith them a reaction of In persensitivity occurs Such a reaction maj appear 
as a %asoiiiofor rhinitis, a haj feier, an asthma, a st\ere gastromtestmal dis 
turbance, an urticaria, an eczema, a colloidochstic reaction or other sjn 
dromes which are less easilj recognized 

Certain indnidnals of this group who are prone to asthma also seem to 
possess constitutional hepatic madcquac> This is of great importance be 
cause of the detoxicating influence of the h\cr upon substances of alimentarj 
origin Such indniduals shou idiosvnerasj to foods and suffer from ana 
pliylactic states more often tlian those uitli normal Iner function They also 
show hjpogljcemia wlucli aligns them ivith the vagotonic group 

Constitutional vagotonn, speaKmg of the condition is nn inliented one is 
as a rule \Mdespread although its manifestations ma\ be confined to certain 
tissues or organs so uc must thml of asthma ns being a local manifestation 
of a more or less gcnerallv unbalanced iieurocclluhr mechmism 

A hjpersensitUG neurocellular mechanism is not onlv prone to be ren 
dered allergic to protein but this Inpersensitnitv ma> be expressed in a 
heightened reaction to anj and all stimuli An instance of this ij» the \aao 
motor rhinitis which is associated at tunes uith gastrointestinal disorders and 
with sexual congress also asthma which results from reflex stimuli arising in 
other organs such as the nose, heait gall bladder, gnstromtcstmal tract, and 
pelvic organs 

Hypersensitive tissues and organs also react readily to local stimuli of in 
irritating character and to general stimuli such as those of an emotional m 
ture and those due to weather changes The fundamental cause of the reac 
tion in all of these conditions is not the particular exciting factor but the 
constitutional instability which makes the neurocelluHr mechamsm livper 
sensitive to stimuli of many kinds Therefore antigens chemical substances 
changes in w eather and reflex impulses acting upon hy persensitive cells pro 
duce paroxysms of asthma 

I personally had au experience which illustrates how local cells may be 
come specifically sensitized I have always been subject to vasomotor rhini 
tis and hay fever One time I was taking a tablet of aspinn for headache 
When I had chewed the tablet to a powder I was compelled to sneeze and 
this forced some of the povider into my posterior narcs Almost instantly the 
tissues became edematous and closed tbe nares completely, a condition which 
remained for several hours The edema was accompanied by a profuse nasal 
discharge Since that time whenever I take aspirin a vasomotor rhinitis 
occurs This condition is analogous to the specific allergic reaction which 
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follows the depositiou of pollen m, the tissues of the mucous membiane of the 
nose in the pioduction of hay fevei, and the tissues of the mucous membrane 
of the bionchi in the pioduetion of asthma 

TREATMLNT OP ASTHMA 

If the eonditions herein mentioned underlie asthma and hay fever, then 
one or more of the folloirmg theiapeutic measures suggest themselves first, 
to change, if possible, the paiasjmpathetic neurocellulai hypeiirritabihtv, 
second, to desensitize the cells if specifically sensitized, third, to remove the 
patients to sunoundings ivhieh are free from substances to ■which they are 
sensitized, in ease of air-boine stimuli, and to ivithhold from use by the patient 
foods or other substances to ivhich they are known to be allergic , and, fourth, 
to remove known sources of reflex stimulation 

Tlie success of desensitization of the body cells as a method of reheving 
asthma has been due in no small measure to the energj of members of this 
Society Their individual contiibutions rank with the best that have been 
made to the subject The administration of thyroid extract in certain m- 
stances, when a deficiency of this hormone was present has proved that in 
some instances the aftection possesses endocrme aspects The correction of 
reflex initation arising in other organs has been successful sufiSciently often 
to show tins as a factor The same may be said of climatic change 

All of these measures, however, leave much to be desired They leave 
most patients still potential asthmatics, waiting for the proper stimulus to 
induce another attack The probable reason for this is that thej fail to 
change oi coiieet the constitutional or acquired hyp ei excitability of the 
bronchial ueuiocellular mechanism and so leave the patient in a condition to 
again become asthmatic when the exciting stimulus arises Potential asthmat- 
ics possess different degiees of hypersensitivity It is a common experience 
that some aie much easier to lelieve than others Where the imbalance is 
very marked most measures have so far proved unavaibng 

Could the tendency to congestion and exudation in the tissues be relieved 
and the constitutional parasympathicotonia be overcome, probably asthma 
and the entire group of allied hypersensitive conditions could be averted So 
far, houevei, we do not know how to cure it, but we do know certain meas 
ures that improve the condition of the imbalance Parasy'mpathicotonia is 
not a matter of hy'peiiiiitabihty of the nerves alone It is a complex condi- 
tion in uhich the tissues which react with the parasy mpathetics also have a 
\ery important part Relief of parasympathetic syndromes may be brought 
about by' forces uhich depress parasympathetic nerve action, or by forces 
which stimulate the antagonistic sympathetic neurons, or, by decreasing the 
substances 'which are responsible for activity in paiasvmpathetic structures, 
or bv increasing the substances which produce inhibition in them 

In this connection hormones must be considered The successful use of 
adrenalin in relieving asthmatic paroxysms proves its relationship definitely, 
but there are other hormones whose relationship to the sympathetic action is 
also lery close, and -which must be considered Such are the thyroid, parathj'- 
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roid, and testicular liotmones In appropiiate cases hormones from these 
glands may he used 'id%antageouslj for their therapeutic efiect nlong mth 
other antiasthmatic measures 

Atropine is a substance uhich loweis paxasjinpathetic actnitj, particii 
larly that due to the ■\agus ner\e The cell acted upon h} the aer\cs, however, 
IS just as important in paras^ rapatlietic hvperactu it% as the ncr\ es themselves 
These too ina> be influenced thcrapeutieallv as is eMdent fiom the antagon 
istic action of Ca and A ions in the cells 

Calcium mnj be able to combat p'iias\rapatlutJC syndromes in se\er'il 
different wajs In tissues innervated b> both S3mpathetic and pansjTiipa 
thetic neurons such as the pupil the nisal mucous membrane the bronchi, the 
heart, and the gastrointestinal tract caicium acts witli and fortifies sjmpa 
thetic activity, and an so doing opposrs the pai'isvmpathetic aetjon Calcium, 
further, has a propertj of alla3ing muscular bypeiaetiMt3 as we see in tetan3 
and in spasms in various tissues It further decreases tlie permeability of cell 
membranes, in which it antagouizes sodium and potassium By so doing it 
decreases the tendenev to exudation in the tii>sues 

Such effects should 'll! be of value in mflutnemg the undcrhmg condition 
which 13 responsible for asthma That Ca does have such effects is shown in 
many paras3mpathetic sjndromis met m clinical practice Its effect in reJiev 
mg the intestinal spasm, productive of pnin and dnrrlica m tuberculosis of 
the bowel is well recognized Its uhef of urticaria and the anaphv lactic 
phenomena aceompan3ino serum reaction is often gr’itit3ing In ha) fever 
and asthma it will often give great relief 

A disappointing experience in the use of calcium is that one cannot al 
ways produce the desired effect in overcoming the spasm, even though its 
employment is based on sound phvsiologie principles This however, must 
be expected Physiologic reactions differ from test tube reactions in that 
there are often individual differences in patients and differences in the same 
patient at different times which interfere with always obtaining the same 
reaction following what seems to be the same stimulus At certain times a 
reaction occurs directly the reverse of the one expected Such has been noted 
by physiologists in experimental animals, where under ceitain conditions 
stimulation of the vagus produces acceleration of the heart instead of inhibi 
tion In still other cases we may not be able to overcome the parasympathetic 
overbalance, no matter what remedy we use 

The employment of calcium has been considered of no avail by some be 
cause of the findings on blood calcium estimation Patients with asthma have 
been examined and found at times to have the usually accepted normal or 
even increased amounts of Ca in the blood Again it has been shown tint 
after Ca administration, usually within three hours tlie blood calcium returns 
to its former level In regard to these observations it can be said tint the nor 
mal Ca content of the blood varies under different circumstances and in dif 
ferent individuals Environmental conditions undoubtedly cause variation in 
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the blood Ca The amount of sunshine and seasons are knoivn to influence it 
So do Aaiious lioimones So must Ave expect a Yariation m tte Ca eonteut of 
the blood of asthmatics 

It IS not the blood calcium alone that is to be considered but the K Ca 
ratio , the relative tonus of the sjunpathetic and parasympathetic nerves , the 
hoimone balance , and the H OH ratio Kylin® found on determining the K/Ca 
ratio of the blood of a large group of individuals that in normal persons the 
ratio IS appioximately 2, there being twice as much K in the blood as there is 
Ca In asthmatics, on the other hand, the ratio was alwajs high, running 
from 2 04 to 2 93, avei aging 2 48 In only one case did it fall below 2 19 

Iletenyi' has shoivn that while the blood calcium attains a normal level 
within a few' houis after calcium administration there is still a retention of 
about one-half of the Ca administered somewheie in the body tissues Of 
260 mg administered, aftei three hours, there was still an increase of 6 mg in 
the blood, w'hile 35 mg had been eliminated in the urine and 90 mg in the 
feces Thus 131 mg could be accounted for, leaving 120 mg unaccounted for 
but somewhere in the body This indicates that a low serum-calcium content 
niaj mean either a reduction of body calcium or a storage in the tissues 

Calcium must not be administered in severe asthmatic paroxysms in the 
hope of relieiing the paroxysm, as may be done bv adrenalin, but for a slow 
change in cell activity Its action may be increased by the simultaneous ad- 
mmistiatioii of atropine 

SUMMARY 

1 There are two causes of asthma, the fundamental undei lying cause and 
the precipitating cause 

2 Asthmatics belong to the constitutional arthritic class, and particularly 
to those of the exudative diathesis 

3 Asthma expresses itself as a local parasympathicotonia, usually in an 
individual who show's more or less general parasympathicotonic phenomena 

4 Constitutionally, asthma is associated with an oi'erbalance of the para- 
sjmpathctic nenes, an overbalance of K as compared w'lth Ca in the cells, an 
increase in OH ions as compared with the H ions of the tissues, and a defi- 
ciency in certain sympatheticotonic endocrmes, such as the adrenals, thyroid, 
parathyroids, and gonads 

5 Sensitization to food, pollens, etc , response to reflex impulses from 
other organs, also to chemical and mechanical irritation, and sensitiveness to 
w eather changes, are only precipitating factors in a disorganized neurocellular 
mechanism 

6 Treatment must be directed not only to the relief of the precipitating 
cause but also to changing w henever possible the hypersensitive neurocellular 
mechanism 

REFERENCES 

iPottengcr, F JI Asthmi Considered in Its Relationship to the Vegetative Nervous 
S'stem, Am Jour Mod Sc, 1918, civ, 417 , 

-Pottenger F AI The Relationship of the Ion Content of the Cell to Symptoms of 
Disease, With Special Reference to Calcium and Its Therapeutic Application, Annals 
of Clinical Sledicine, November, 1923, ii, No 3, 187 



THE POTENTIAL ASTHJIATIC 


919 


apottenger, F il Ssiiiptoms of Viaceril Disense, TJie C V Mosby Co , St Louis ed 3 
392j 

<Pottengar, P M TLe Plijsjologie Basis for tli#» Employment of Calcium in tlie Treat 
mcnt of Aatlimatic Paroxjsms Calif State Jour of Med, July 1923 
cPottcnger, PM A Discussion of the Etiologj of Asthma in Its Relationship to the 
Tanous Systems Composing the Pulmonary Ncurocellular Mechanism With the 
PhjBioIogic Basis for the Employment of Calcium in Its Treatment Am Jour Med 
Sc , 1924 cbcni, No 2, 203 

•Kjlin Eskil ‘Der Gchalt dea Blutea an Calcium und Kahum Acta Medlea Scandiuaviea 
Supplementum \IX Stockholm, 1927 

fHetenyj, G Die Bluthnlkregulation im Mcn<ic]i]ichcn Organismus Mittcilung III, Ztschr 
f d gcB , exper Med Bd xliii 

DISCUSSION 

Dr Warren T rauffJian Ptehmond Tn —This paper slionld receive a lot of discus 
Bion I feel that the Society is particularly fortunate to have such a paper to open the 
meeting mth We arc prone to become rather one sided m our outlook on the subject 
of allergy and to talk of it too much in terms of protein sensitisation So for a keynote 
speech, wo have a paper which says very little about protein sensitiration 

We fail to recognize, or at least to emphasize often, tliot asthma is more or less 
of a chemical reaction in nluch two bodies react It is not only the allergen which is 
responsible but it is also the reacting body which is the human being So v\e must consider 
both sides of the chemical equation 

I have a lantern slide I want to bring out one or two points Perliaps the first 
point IS that in our discussions of the subyect of immunology or allergy we have so many 
different terms applied to one and the same phenomenon or process which makes it dif 
ficult sometimes for some of us to understand the other fellow s language We talk about 
immunology, allergy, and atopy and everyone has to slip in a ntw term I have been 
guilty of attempting to slip m a new term myself so I feel that I can voice the criticism 
(Slide See chart in article on Rdle of Specific and Nonspecific Factors in Allergy 
and Allergic Equilibrium Jour. Lab anb Cun Mfd April, 19-8 iit, 633 ) 

This 18 ft table which I have elaborated more for my own good than for anyone 
else, because I feel that I can visualize fairly clearly the underlying processes and can 
explain it to patients very easily with the help of this chart 

^^The specific allorgemc causes of allergy and the nonallergenic causes ” There is 
much that could be criticized in this chart, for example as to whether bactena nre 
specifically allergenic or not, and in the second bracket ue find the groups which Dr 
Pottenger is speaking about particularly IIo is talking about the type of individual We 
must consider both tlie reacting body the specific allergenic factor, and the individual 
The second bracket I feel, includes a great deal of what Dr Pottenger has so clearly 
described to us 

The first bracket is diiidcd into two sections Certainly I think most folks will 
agree that a specific allergen is responsible for most outbreaks of allergic disease On 
the other hand there are cases in which ne cannot find a specific protein or allergenic 
cause BO that it is conceivable that these two reactions may occur to produce an allergic 
attack without the intervention of the first or specific scries of causes 

Allergic equilibrium or bnlanevd allergic state is another term for the vagotonic 
predisposition which Dr Pottenger was speaking about, and that is nhere I must apologize 
for having attempted to bring in another term that meins the same thing esscntnlly which 
Dr Pottenger has discussed The rest of the chart does not enter into the present dis 
cussion 

Of course heredity is probably the most important predisposing factor m'ly pos 

Bibly have an allergically predisposed individual caused by liver insufllciencv The French 
have talked long about deficient gastric leucopedcsis They measure it in this wni Tlie 
gastric contents usually contain a \arinWo number of leucocytes nhich have passed through 
the stomach wall into the stomach and they quantitate these kucocytes, after the ad 
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niiiustration of a peptone solution Thej find that in asthmatics, there is often a diminished 
inimher of leucoci-tCN in the stomach contents after stimulation caused by the ingestion 
of peptone solution 

That IS going to be of some interest in the near future because of the recent ivork 
tint has been done, first, on the use of nitrohi drochloric acid m the relief of hay ferer, 
and second, the obsenation nhieh nas repotted at the Slaj meeting of the Society for 
the Studi of Asthma, that aohlorhjdna often accompanies allergy 

I shall not go into further detail I want to bring out the second bracket of my 
chart in confirmation of Dr Pottenger’s discussion and emphasizing the fact that there 
are two factors to the allergic reaction 

Dr F il Poiteiigcr, Monroita, Calif — I have nothing further to saj I am very 
glad to see Dr Vaughan’s chart 

Of course, terminologi is one of the very difficult things in medicine, and it is 
particularly difficult when i\c are taking up new subyeets of tins kind, but it is impossible 
for any of us to yump right at the end of things when we begm 

1 used the uord “p irasinipathetic” in preference to lagotoma simply because I am 
tryang to get the whole studi of the vegetative nervous system on a defimte basis The 
vagus nerve does not include all of the parasyanpathetic nerves, so I think it is very much 
better if ne speak of a pei'son suffenng from sympathicotonia and parasympathicotoma, 
although the words arc quite long 

The thing that has interested me in asthma has been this "Why does a person 
become asthmatic? Why docs one individual react to pollen, or to other allergens? Why 
does he react to stimulations of lanoua kinds, and why does he react to vanous weather 
changes, and so forth, where another person is not bothered at all? That has been the 
purpose of mv stud\ more than anything else I think we must take it onto consideration 
with Dr Vaughan s cliart I think he has a very splendid expression here 

We are very apt to look at all subyeets, not only in medicine, but everything else, 
from too narrow a standpoint It is very hard to be broad It is very hard to get a 
conception of the otJier fellow 's point of view Medicine is made up of so many specialties 
todav that it is almost impossible for anybody to talk on any one subyect intelbgently 
Mv reason for bringing this paper before you was n6t in any way to oppose the idea 
of allcrgi, but simph to call attention to something more fundamental upon which your 
allergy is acting, and that brings up the fundamental characteristics of the individual and 
his particular methods of re ictioii I think we must study those things 

In medicine we must go back to liereditv We have to take up the question of 
disposition as we have never attempted before We are entering on the physiologic era 
I think the next mo%e is to begin this study of physiology with the instructive studies which 
haio already been made on psichologi, physiology, neurology, and the physics of the cell 
as they alter the patient’s mdnidual reaction I do not know any place where it is more 
necessary to knoyv this than it is in the study of the asthmatic, because the asthmatic is an 
induidual who gives an entirely ditlercnt tvpe of reaction from other ordinary diseases 
in which the physiology of the individual is probably the fundamental factor 
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T he pathologic chanoGi) occurring m people affected uith asthma are not 
well defined eitliei m the mind of tlic pathologist or of the cUmenn This 
lack of claritj is due to the questionable etiolOc^ and paucitj of the post 
moitem material Asthma is seldom the dnect cause of death Out of a 
thousand cases, Rackemann^ reports deaths and an autopsj on onl} one 
of them The liteiature contains studies of tuent^ h\e cases Huber and 
Koessler collected fitteen and pieseutcd sit of then oivn Lemicirc Leon 
Kindberg and Le\esque^ icporttd one RacLemann^ one and Dehner* tiro 
cases All the authors, except Rackemann chssjlj then cases nndei the term 
of bronehnl asthma Since asthma merclj means a tipe of djspnea anth 
wheezing sounds m the cliest and the tem bionchial lefirs to the mrohement 
of the bronchi, this symptom complex uas used to designate pathologic 
changes in what uas assumed to be a distinct disease eutit> Thus Schmidt® 
considers his case that of bionchial asthma His patient de^ eloped asthmatic at 
tacks three weeks prior to death and the autopsy icrealed a malignant grouth 
occluding pulmonary arteries and bronchi One of Fneakels casts® uas a 
man of sixtj thue who had rheumatism and gout for >cais he had bionchial 
catarrh for three jeais and one jear bofoic death dc\ doped asthma The 
autopsj repealed a dilated heart and emph>scmatous lungs Tildimeneff^s^ 
patient, although having asthmatic attacks for eleien -vearb, died of emp3ema, 
pulmonary abscess and pneumoma Ellis ® from the study of Ins own cast 
and those in the literature concluded that the pathologic anatomj of bron 
chial asthma is not the same m all cases though m some points thej closely 
correspond It is apparent that it has been attempted to establish a pathologic 
entitj for a symptom complex produced bj several distinct conditions 

Meltzer's® association of bronchial asthma uith anaphjlaxis, the intro 
duction of the allergic theoiy, and Wall er b‘® concept of sensitization bj bae 
tenal proteins ha\c someuhat claiified oiu* knowledge of bronchial asthma 
However, until the etiologic factor oi factois are defiiiitel> determined, the 
employment of the term bronchial asthma, irrespectno of etiologic evidence 
lends confusion to an already confused subject and maJ cs it difficult to estab 
lish a pathologic entity 

In a number of the tuenta fi^e lepoitcd cases the asthmatic attacks were 
preceded by bronchitis or smus infectious Berkhart s“ patient had been sub 
ject to frequent colds since childhood and the first attack of asthma followed 
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a prolonged bionchitis One of Hubet and Koesslei’s- patients had a severe 
bronchitis foi sin months prioi to the fiist attack of asthma One of our cases 
had sinus infection and bronchitis piior to the appearance of asthma It is 
the concensus of opinion that there is a type of asthma which is preceded by 
an infectious process of the sinuses, respiratory passages, or both For this 
condition, ue are employing the term bacterial asthma which is now in fre- 
quent use Whether the asthmatic attacks are due to sensitization by bacte- 
iial proteins or to some othei factors is irrelevant so fai as the employment of 
the term is coneeined The pathologic anatomy of this type of asthma can be 
differentiated fiom the other type to be discussed 

In another group of the twenty-five cases, theie ivas no evidence of any 
infectious pioeess There was usually present a familial history of asthma 
If due to pollen, the attacks were more or less seasonal If foods or animal 
emanations were responsible, removal of the ofteiiding factois relieved the 
patient Cutaneous tests not infrequently gave positive reactions to extracts 
of pollen, foods, oi animal emanations This type of asthma we are indicating 
as nonbacterial allergic asthma 

Of the twenty five cases reported, only eight actually died fiom asthma 
Rackemann' analyzed Hubei and Koessler’s twenty-one cases and found only 
four whose deaths were due to uncomplicated asthma The additional four 
cases were those of Rackemann, Lemierre, Leon-Kindbeig and Levesque, and 
Dehner We aie adding to the literatuie two more cases one of nonbacterial 
alleigic asthma djing during an asthmatic attack and another case of bacte 
rial asthma 


NONBACTERIAL ALLERGIC ASTHMA 

Clnucal Histoiy — Female, aged sixtj, married, Ameiican, was first seen 
bv one of us (K D F ) at Toledo Hospital, April 23, 1927, suffering from 
frequent severe attacks of asthmatic dyspnea 

Family Histoiy — One sister had asthma Brother’s child has had Fall- 
tv pc of hay fev^er for several years 

Picvioiis Hisiony — Jlarried forty j'eais Had given birth to two children 
at seventh month of gestation and neithei child survived First asthmatic at- 
tack began at her home at Archbold, Ohio, at the age of foity-two This 
attack followed mowing of the lawn Since then, asthmatic attacks have 
occurred the yeai round, but always worse and more frequent during the 
summer months These attacks were often preceded by sneezing, coryza, lac- 
rvmation and burning of the eves Of late years, the patient noted some 
dvspnea on exertion, w Inch w as reliev ed by rest This dyspnea occurred in- 
dependently of her attacks of asthma 

Present Illness — The asthmatic attacks began at hei home the latter part 
of Jlaicli, 1927 These attacks occuried daily and several times during 
twenty-four houis, and were usually worse at night 

Physical Exaimnalion — Woman of medium build Slight evanosis of bps 
and nails The mucous membrane of nose was pale and there was polvpoid 
change of right middle turbinate The sinuses weie cleai on transillumina- 
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tion, corroborated bj a competent rlimologist and bj roentgenogram The 
chest was somcAvhat barrel shaped The heart A\as of normal size, the rhythm 
n ns regular but the rate persistently rapid During attacl s there were whccz 
lug sounds in the chest u ith a lengthened and labored cxpiratorj phase The 
blood pressure averaged 140/80 The electrocardiogram showed tachycardia 
low amplitude of curves in all leads and a suggestion of right ventricular 
preponderance Examination of the abdomen, e-ctiemities, and reflexes gave 
normal findings 

Blood Hemoglobin 76 per cent, rod blood cells 3 910 000 leucocjtes, 
8,800 , polv morphonuclears 79 per cent, Iv mphocj tes 19 per cent eosmopliiles 
2 per cent Urine amber acid specific grav ity 1020 trace of albumin few 
white blood cells Blood su„ar 84 mg per 100 cc of blood blood nonprotcin 
nitrogen 36 mg , blood urea 7 8 mg Blood calcium 9 8 nig blood Wassermann 
negative No sputum could be obtained 

Cutaneous tests on April 25, 1927 gave mildlj positive reactions to os 
trich feathers rahbit hair, sheep wool, and three tree pollens There was a 
suggestive positive leaction to an intraderniai injection of feather extract 
On Mav 7 1927, other scratch skm tests gave mildlj positive reactions to 
numerous tree, grass and weed pollens 

Tnatmcnf and Course — The patient w ns iindci observ atioii m tlie hospital 
from April 23 to Mav 11, 1927 During this time she had repeated asthmatic 
attacks which were lelieved bv small doses of adrenalin At no time was 
there coughing or expectoration either preceding or following the asthmatic 
attacks About a week before her death, there ocenrred several dajs of verj 
high winds during which time the patient was worse — the asthmatic attacks 
being almost continuous Pollen plates in the window of the patient’s room 
showed the presence of enormous amounts of tree and grass pollens After 
three days and nights of cspcoiall} sev ere asthmatic seizures, the patient died 
Death was apparently due to respirator) failure ns the heart remained regu 
lar and the S)Stolic blood pressure was maintained at a level of 130 up to 
death 

Chntcal Diagnosis — Nonbactcrial allergic asthma probably due to pollen 

Points in the case report that point to an allergic basis for the asthmatic 
att icks The onset of the original attack in summer following cutting grass, 
the attacks more frequent and worse in summer the attacks formerh pre 
ceded and accompanied b) symptoms of ha) fever , Instor) of allergic mam 
festations in other members of the famil) , allergic appearance of nasal mu 
cosa positive cutaneous tests to numerous tree, grass, and weed pollens as 
well as a few animal emanations extremel) severe asthmatic attacks prior 
to death coincident with presence of large amounts of tree and grass pollens 
m the air 


PXTHOIOOIO SEPOBT 

Mttcroscopie Description — ^The bod) is that of a well dev eloped and mod 
crateh well nourished, white adult woman The shape of the chest is sugges 
tive of a half barrel The abdomen is protuberant There is slight edema of 
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the lowei extiemities and ejauosis iindei fingei nails The livei extends 
5 5 cm below the costal maigin The heart ii eighs 275 gm , is brown in color and 
shows a deciease in the subepicardial fat Tlie left ventricular wmll measures 
14 mm, the light i enti iculai wall 8 mm, the left auricular vail 3 mm and 
the right auricular vail 1 mm The light jcntiicular vmll shows penetration 
of velloiv streaks fiom the subepicardial fat into the inusculatme The right 
lung vmighs 300 gni , and the left 240 gm The lungs contain laige areas of 
bulbous emplnsema and aic i eddish-j ellow in color The cut surface is dry, 
spongi, and led-iellov The tiachea and laige bionehi have a red mucosa 
which IS covcied with a led, sliiiij' mateiial The bionchioles, the small and 
medium sized bionchi coiitam vliite, him plugs, vliich obliterate the lumen 
completelj in the gieatei niimbei of tubes These plugs cannot be dislodged 
even by fiim piessuie The spleen veighs 135 gm , the cut surface is purple- 
red and the knife seiapes avaj veiv little of the pulp The connective tissue 
is inci eased The liver weighs 1230 gm The edges are shaip At the 3 unc- 
tion of the supeiioi and anteiioi smfaces aie two iidges 4 mm m width and 
3 cm in length Both kidneys v eigh 270 gm The capsule strips with- 
out difBeultv leaving a smooth, nongianulai smface containing fetal lobula- 
tions The left kidnev, in the coitcx and medulla of the upper pole, contains 
an encapsulated, giev-yelloiv, eleiated, soft mass, 4 cm in diameter The 
brain shovs modeiatc edema The othei organs do not show any significant 
changes 

Miuohcopic Descwphon — The heait shovs, m the light ventricular wall, 
sepal ation of muscle bundles by “sigiiet-iing” cells The muscle cells con- 
tain a moderate amount of bipolai blown pigment The blood vessels are con- 
gested The spleen contains thickened blood vessels The follicles aie smaller 
than normal and contain small aieas of a homogeneous pink staining (eosm- 
stained) amyloid The sinuses aie distended v'lth blood The mass in the 
uppei pole of the left kidnej consists of tubules lined by cuboidal epithelium 
The epithelium is novhere outside the basement membrane The tubules are 
confined by a connective tissue capsule The lungs show the greater number 
of the alveoli distended and intercommunicating through broken-dovn septa 
The alveolar lumina aie cleai The inteialAwolar tissue contams dilated and 
congested capillaries and blood vessels The bionchioles, small and medium 
sized bronchi, are dilated, the liimina aie entiiely or partly occluded by mucus 
which contains desquamated epithelial and few mononuclear cells, some of which 
aie eosinophilic The mucous material is adherent in many places to the epi- 
thelium The lining cells are eveiywheie intact The basement membrane is 
hyalinizcd in the gi eater number of bronchi and bronchioles The subepithe 
lial tissue IS edematous and is infiltrated by a large number of mononuclear 
cells, maiij of which are eosinophilic The muscle layer is markedly thick- 
ened The mucous glands show absence of nuclei, oblitei ation of cell outline 
and a hj pei secretion of mucus The muscle lajer and the glands are infil- 
trated by mononuclear cells many of which are eosmophiles 
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SBlIlIAni OF THE P\THOLOGIO FINTHSOb IS THE LOSCb 
Complete or partnl obliteration bj mucous plugs of the luniina of most 
of the broncbioles, small aud medium sized bioiiclii, bipcrplasn Inpertrophs 
and byperseeretorj actnitj- of the mucous glands Inpcitiopbj of the 
muscle layer, edema and cellular infiltration of all tin coits a hr„c num 
ber of eosmopbiles in tbe cellular exudate empliisinn 



Fis 1 — 'Vonbacienal allergic Cro s s ctton of bron hi small and medium size 

ana lung tissue, a Lumea of bronchus completely HJlcU by mucou mat rial b muscle ll^er 
snotvs hjp rtrophj c the mucous glands are Inperplastic hypertrophied and shots hyperse 
cretory acthlty d lung tissue ^ho’ning en pht tmatotis areas (xl't) 



Pig — jronbficfcrlal aflerglc <lsf^ a Cross e-tlon of Lrc 
raacnlflcatlotu a Lumen of bronchus completely fill d nith i 
lumen Is distended and tortuous b lypertroihlc mu cl lattr 
and hjTwrsecretIng mucous glands d cartilage (x30} 


jn hus In Fig 1 under i igher 
ueui 1 mat i il tn 1 cells the 
c iji n iiypertrophlc 
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F1& 3 — Nonbacteital allcroic asthma Cross section of bronchus of 2 mm Inside diam- 
eter a, Lumen of bronchus completelj filled with splrallj arranged mucus b hj pertrophled 
circular muscle bundles c mucous glands showing hj persecrctorj actl\lt> h>perplasla and 
hjpertrophj (x45) 
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Fig 4 — Nonbacteiial atlergxc asthma Cross-section of bronchus 1 mm Inside 
a. Greatly hypertrophic muscle lajer b, lumen almost completely filled with mucous mare 
(x45) 
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Fie S ‘^’VonbactcHal aU^roic <utlma. rro s section of lung shoeing emphysema a 
the aUeoll are distemSed the Interaheolai nails are broken through and several alveoli Inter 
communicate (x^S; 



Fie e— A^on&oeter/fll alleraio asthma. Cross section of lung nlth eniph>scnix An area 
from Fig 5 under higher magnlOcaUon a Blood vessel Is distended and filled nith blood b 
distended capillaries filled nlth blood c dilated ahcolus 
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Fis 7 — unlnctcnal altcioic oitluna Cioss-scctlon of a puit of bronchus "nJth an 
inside diinietd of i tnm a Lunun of bronclius filled \\ith mucoid material which contains 
desquamated epithrliil celL mil eosmophiks the mueus is fiimlj adherent to the lining epi- 
thelium b hiahmzrd subepitlu lial tissue c Inpoitiophlc muscle lajei diffuselj Infiltrated by 
mononuclear cells nun' of which arc eosmophllle d eoslnophlle c, hinphatic filled with coal 
pigment (\o00) 



m rt of 

Fig 8 — l\^cnihactciial alleraic asthma Section of part of bronchus showing a part 
the muscle lajer and the mucous glands a Tlie mucous glands show hjpertrophy loss 
nuclei and cytoplasm and a large amount of mucous secietion There are many mononuci 
cells infiltrating tiie glands some of these cells are eosinophiles (v500) 
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Fig 9 — yoiihacter\at allergic asthma Oro plotogtjph of th*» Ih i i Two not I cs on tli 
superior surface due to pressure of dnphrtj»ni as a teault of )h\ tmatous lun^ 

Pathologic Diagnosis — Cluonic cmp)oj»ema of lungs matJ ed chiouic ob 
structivc broncliitjs, broun utiopin of tin Iifoit, fit infiltiafjon of the heart 
tubular adenoma of the loft kidnet cdtiui of fJio brain 

D\CTEnfAL ASTHMA 

CUmcal Mistoi y — Mrs E A H agt(lsl\^^ one mnined Strjss American, 
was first seen bj one of us (K D F ) in Tuh 1922 sufTciing from se>ere par 
oxjsms of coughing and asthmatic djspnen 

Family Sistory — ^Husband has ariestod pulmonan tuberculosis Three 
daughters arc In mg and well There is no liiston of alkrgit manifestations 
in the family 

Previous Medical Sistoty — Ttphoid fo\er at the nge of tneho tMth com 
plete recovery Jlarried at the age of tMonM fi\c "\Iother of tluee hcaltln 
living children Alvajs tvell since attaci of Uphold until present illness 

Present Illness — In Maj, 1922 patient had a soveic atticl of so cnllcd 
“influenza This was followed bj paroMsms of coughing vhich were usu 
ally unproductive and severe enough to pro\oIve tomitmg Etentuallj these 
eoughmg spells led to the asthmatic Upc of d\spuea The chspnea and cough 
became progressivelj worse On August 5, 1922, patient nas first admitted to 
Toledo Hospital 

Physical Examination— Woman of fifty fi\e nith ciulent respiraton dis 
tress, coughing frequently and leaning forn nrd nith each pnio\'i sm of cough 
mg Some cyanosis of face and lips Hails cjinofic Nasal niiieosn shontd 
CMdcnce of a chronic inflammatory process and there were pohpi in right 
upper nasal fossa Frontal sinuses and the antra were clear on trnnsillumina 
tion This was corroborated by roentgenogram and b\ a competent rliinolo 
gist Chest showed physical signs of emph;jscma Throughout both lungs 
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there ivere numerous dry and moist sibilant lales of all degrees of mtensitv 
Breathing uas of the asthmatic tj'pe uith a lengthened and difficult expiraton' 
phase The heart uas impossible to outline on ph3'-sical examination but the 
roentgenogiam shoued shght enlargement to the left The rate i\as somewhat 
increased but the rlij thm was regulai Blood pressui e u as 140 sj stolic, 80 dias 
tolic The liier edge was palpable two fingcis’ breadth below the costal 
maigin, there were no other abnoimal abdominal findings Examination of 
leflexes, glands, extremities gaie normal findings 

Blood Hemoglobin 80 per cent, red blood count 4,200,000, uhite blood 
count 10,000, polj moiTihonuclears 75 per cent, hmphoej'tes 20 per cent, cosrao 
philes 5 per cent Unne ambei , specific gravitj’' 1021 , acid 'W'assermanu uega 
tive Cutaneous tests All negatn e to i ai lous foods, pollens, animal emanations, 
house dust, etc 

Treatment and Com sc — During this admission, a large polypus contain 
N1& green, muco-pus was removed from the light upper nasal fossa bj Dr E 6 
Galbraith, who expressed the opinion that it originated from chronic ethmoid 
infection Under rest and sedatives, the asthmatic dyspnea giadually sub 
sided, especially after the expeetoiation of large amounts of thick, greenish 
sputum was w'ell established 

Following this admission, the patient wms seen at home seveial times dur 
mg the late fall of 1922 She had severe attacks of asthmatic dispnea and 
paroxj smal cough These attacks ivere alw ays made w orse bj’ the slightest 
exertion and were relieved by the raising of thick, green, muco-purulent spu 
turn In Februar}’’, 1923, the patient developed bioiicho-pueumoma and was 
admitted to Toledo Hospital There was again much asthmatic djspnea with 
raising of thick sputum During this admission, an electrocaidiogiam showed 
some mjmcaidial impaiiment wuth numerous extiasj stoles On December Hi 
1924, the patient was again admitted to Toledo Hospital, haiing had several 
attacks of asthmatic dyspnea at her home, since her last admission These 
attacks usuallj'' followed “taking cold” and were relieved when expeetoiation 
wms fieely accomplished During this admission, Dr Galbraith iriigated the 
left maxillarj'^ sinus with prompt relief from the distressing cough and djsp 
nea Roentgenogram of the sinuses showed abnormal changes in the eth- 
moids and in the left maxillaiy antrum In hlaicli, 1927, following the usual 
succession of asthmatic attacks at intervals of several wmeks to months, the 
patient wms again admitted to Toledo Hospital This time, the dyspnea w'as 
relieved more quickly by ephediin The roentgenogram showed no change m 
the heart shadow as compared wuth previous examinations The anti a weic 
clear Urine and blood showed normal findings Blood urea nitrogen w'as 
15 mg , COj combining powmr 68 Sputum culture shoived a pneumococcus 
tj^pe IV Wassermann was again negative and repeated cutaneous protein 
tests Aveie negative On February 15, 1928, the patient w'as again seen at hei 
home wuth the complaint of cough and seimie headache She stated she had 
not felt Avell for three days and thought she had “taken cold ” She became 
unconscious shortly after and ivas removed to Toledo Hospital ivhere she died 
on February 23, 1928 During her staj^ in the hospital, she was almost com- 
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pletely anunc, and liad intractable vomitmg, and several convulsions, which 
started with twitchings of the left arm and leg Leucocytes 25,000 with 87 
per cent poly morphonuclears Blood nonprotem nitrogen 120 mg , urea nitro 
gen 75 mg , creatimn 4 mg Spinal puncture icturned a noimal fluid under 
normal pressure Urine showed much albumin, granular and epithelial casts, 
numerous white blood cells and red blood cells 

Clinical Diagnosis — ^Bacterial asthma (asthmatic bronchitis) death due 
to bacteremia from smus or bronchial infection acute nephritis 

PATHOLOGIC REPORT 

Macroscopic Deso iption — ^The body is that of a well dev eloped well nour 
jshed, white, adult woman The nose shows exconation and deviation of the 
septum to the left There is pyorrhea aheolans Thtie is moderate edema of 
the extremities and cyanosis of Auger nails The upper lobe of tlic rijaht lung 
IS adherent by firm fibrous adhesions anteriorly and posttiiorh The lungs 
fill completely both pleural cavities The hvei extends for 4 tm below the 
costal margin The heart w eighs 380 gm There aie small subepicardial hem 
orrhages The riglit lung weighs 630 gm , the left lung 435 gm Theie is 
moderate emphysema, more marked in the middle and lower right lobes In 
the emphysematous areas, the lung is crepitant, elsewhere it i& rubbery in eon 
sistency A creamy pus is expressed on pressure from the cut surface The 
trachea, the large and middle sized bronchi show a red mucosa covered by 
yellow purulent material The sraallei bronchi lie filhd with vpUou pus 
The pulmonary arteries show occasional elevated areas of mtimal thickening 
The lymph nodes are large and anthraeotic The Iner weighs 1130 gm The 
edges are round The cut surface shows deep red central zones suiroundiug 
the central veins The combined weight of both kidneys is» 410 gm The cor 
tex measures 8 mm The striations are parallel and regular The glomeruli 
are red The brain shows diffuse hemorrhages in the right cerebral cortex 
The sphenoid and ethmoid sinuses are filled with a vellow grey material The 
posterior nares contain yellow pus The mastoid cells and middle ears sliow 
no abnormal changes 

Microscopic Desctipiton — Heart shows diffuse subepicardial Iiemorrhages 
The capillaries are distended and congested There is some fragmentation of 
myocardial cells and patchy replacement of muscle by fibrous connective tis 
sue TJie splenic capsule is increased in thickness There is a greater than 
normal amount of fibrous connective tissue The sinuses are distended with 
blood Liver shows necrosis of central zones with a diffuse infiltration of tlic 
necrotic areas by red blood ceils The kidney shows replacement of cortical 
areas by connective tissue with presence of few lymphoid cells Some 
glomeruli are completely fibrosed The subcapsular space in a number of the 
glomeruli contains albuminous material The capillary tufts are distended 
with blood and show an increased cellularity TJie tubules especially the 
proximal convoluted, contain hyaline casts albuminous material and red blood 
cells The brain show s an infiltration ot the vessel w alls by poh morphonu 
clears and mononuclears In places, the vessel walls are ruptured and red 
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blood cells are seen in the break and m the surioundmg brain tissue The 
cortex of the biain shows in places pycnosis and eaiyoirliesis of nuclei and 
destiuction of cell cytoplasm An occasional blood vessel shows an embolus 
consisting of bacterial masses and cells Lungs show large patches in which 
the alveoli aie obliteiated, manv of these aieas consist of connective tissue 
The bronchioles and the bronchi of the smallest calibei, between 0 5 and 1 
mm inside diameter, show within the lumina a cellular exudate consisting of 
biokeii and intact poh morphoniiclears and mononuclears The lining cells 
are absent in manj' places, in other places, there is metaplasia from columnar 
to squamous epithelium The walls are diffuselj' infiltrated by similar cells 
There is only an infiequent eosinophile An occasional small bronchus shovs 
ofaliteiatron of the lumen bj' connective tissue The muscle laier of the bron- 
chioles and of tilt small bionthi is model atelj^ In pei ti opined The mucous 
glands show no change except foi a moderate infiltiation by mononuclear and 
poh moiphonuclear cells An occasional cartilage shows a bone marrow reac 
tion The medium and the larger swed bronchi show nithiii the lumina only 
a small amount of a cellular exudate but the walls contain foci as well as a 
moderate infiltration of polymoiphonrr clears and mononuclears 

Siimmanj of the Pathologic Findings m the Lungs — ^Atelectasis, cellular 
exudate filling the lumina of the bronchioles and small bronchi, destruction 
of the lining cells of the mucosa , diffuse infiltration of the walls by polymor- 
phonucleais and mononuclears with an infrequent eosinophile, intact mucous 
glands, a model ate hyper tiophy of the muscle layer, occasional marrow reac- 
tion in caitilage suiiormding bronchi, fibrous connective tissue replacement 
of the lumina ot some of the small sized bronchi 



Fig 10 — Bacteual asthma Cro«s section of lung and bronchi 1 mm or less Inside di- 
ameter The bronchi are distended and filled with an exudate a. Atelectatic lung tissue », 
bronchus filled with a cellular exudate (x30) 
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PI? ll— Boctenal Section of part of bronchus taken f om the area- marked 

with circle In Fig 10 a Muscle lajcr Infiltrate bj broken and inta t pol>morphonuclears 
and mononuclears the muscle bundles arc moderatel) h>pertrophlc b lumen of bronchus filled 
by a cellular exudate consisting of broken and intact pol>morphonuclears and mononuclears 
this field does not show a single eoslnophlle c lining epUhellal cells (\500) 



Fig 1 — BacfeHal aaihma Section of part of wall of a bronchus mm Inside diameter 
showing mucous glands which are diffuse!} Infiltrated b> cells (x60) 
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Fie IS — Bacteual asthma Section of p-vrt of bronchial ^\all sho^tine se^cral mucous 
acini The nuclei are pieseneU the cjtoplasm is Intact and there is absence of mucous se 
cretlon 



Fig: 14 — Bacteixal asthma Cross section of bronchus -nith an inside diameter of 2 nim 
a Lumen filled with a cellular evudate b, apparent metaplasia of lining epithelium c, colum- 
nar epithelium on the opposite side of the tiansltional epithelium <1, hjpertrophic muscie 
Ia\er intact mucous glands (x60) 
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FJff 15'^Sacteiial ^thvin Section of l/ningr mucosal cells of bronchu in I'iff 14 a Lumen 
or bronchus b columnar epithelium c transitional epithelium (xSOO) 



FIs 16 — Bacterial asthma Section of bronchus a Cartilage shonlne bone marron reactions 

(XlOOl 

Pathologic Diagnosis — Chrome Mith superimposecl acute purulent bron 
chitis, atelectasis of lung, subepicardial hemorrhages fibrosis of mjocardmra, 
slight, chronic Mith superimposed acute glomerulonephritis hemorrhagic nec 
rosis of liver, acute arteritis of vessels of brain with enccphalomalncm, earlj 



936 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 



Fig 17 — Bacteual asthma. Section of lung showing atelectatic areas a. Area of atelectasis 

(xlO) 



Fig 18 — Bacterial asthtna Section of bronchus 0 4 mm Inside diameter a. Lumen 
shows a cellular exudate consisting of bioken and intact poijmorphonuclears and "lononu 
clears b the bronchial wall Is diffusely infiltrated bj mononuclears and polj morphonuclear 
the capillaries are distended (xSOO) 
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Flff 19 Bcctertal «fAtna Section of small bronchus a Remnant of lining epithe- 
lium & lumen completely obliterated b> flbrous connective tissue nhich contains many mono 
nuclear cells (x60} 
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Pis 21 — BacteHal asthma Section ot liter a Central zone of neciosls show Ins destruction 
of nuclei and cell cjtoplasm and presence of red blood cells (x500) 


PATHOLOGIC CHANGES IN NONBACTERIAL ALLERGIC AND BACTERIAL ASTHMA 


Nonhactertal Allergic Asthma 

1 Marked emphjsema 1 

2 No atelectasis 2 

3 Lumen of large, medium and small bron 3 

clu and bronchioles partly or eutirelt oc 
eluded 

4 Material in the bronchial lumina mainly 4 

mucoid which adheres to lining cells 

5 Little or no destruction of the lining 5 

bronchial epithelium 

6 Marked hypertropin of the bronchial 6 

musculature 

7 A largo number of eosinophiles in the 7 

cellular evudate within the lumen and in 

the bronchial wall 

8 Hypertrophy, hyperplasia and hy^persec- 8 

retory activity of the mucous glands 


Bacterial Asthma 
Slight emphysema 
Moderate atelectasis 

Lumen of small bronchi and bronchio'cs 
partly or completely occluded 

Material in the bronchial lumina mosth 
cellular and it does not adhere to lining 
cells 

Moderate to marked destruction of the 
lining bronchial epithelium 

Moderate hypertrophy of the bronchial 
epithelium 

Few eosinophiles in the cellular evudate 
within the lumen and in the bronchial wall 

Hyperplasia of the mucous glands but lit 
tie secretory activity 


DISCUSSION 

Patients affected by nonbacteiial allergic asthma over a long period of 
time, not infrequently show a superimposed bacterial process Such an m 
fection confuses the pathologic picture of the original condition by altering 
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or adding ne\\ abnormal changes Our case, both clmicallj and pathologi 
cally, shows absence of any secondary process We are, therefore, dealing 
with an uncomplicated allergic asthma wliich eventuall} produced death of 
the patient the same token^ the morbid anatomy is presumabl} the result 
of allergic asthma 

The anatomic changes m allergic asthma are apparently entirely re 
stneted to the lungs There is emphjsema The cause of the emphysema is 
still disputed, and the solution of this problem mav ad\ance greatly our 
knon ledge of the etiology of asthma It is generally accepted that emphy 
sema is the result of occlusion of bronchial lumina Although foreign mate 
rial in form of mucous plugs or cellular exudates is consistently found within 
the bronchial tubes, many students of tlie subject hapotlieeate that the closure 
of the tubes is due to repeated spasmodic contractions of the bronchial mus 
culature There is a great deal of indirect experimental eMdence that sub 
stantntes this theory Hoo\er pointed out that stenosis of the bronchial 
tubes may be due to an eianesecnt edema of the bronchial nail The bronchi 
shou marked changes The lumina of all except the largest bronchi are 
completely or partly occluded ba mucous plugs The failure of the patient 
to raise any bronchial secretion may be explained by the adhesion of the 
mucus to the bronchial epithelium It is probable that uhen the bronchial 
lumen is completely filled and the further secretion of the glands is dammed, 
degenerative changes that are found in the mucous glands result Whether 
the glandular hypersecretory actnity is due to irritation from the cellular 
infiltration, or nervous stimulation, or is a result of muscular contractions 
remains a problem to be soUed The llype^t^oph^ of the musUe layer has 
been a constant finding In our case it is apparent It has been assumed as 
a result of indirect experimental cMdence that the muscular hypertrophy is 
due to spasmodic contractions However, the bronchi may be contracting to 
expel the foreign material in the lumen and the hypertrophy is merely a re 
suit of increased effort We ha^e an analogy in the heart uhich In^pertrophies 
to compensate for an additional load 

The bronchial uall shows edema and cellular infiltration Many of the 
cells aie eosinophilic The cause of the presence of the cells and especially 
of the eosmopliiles has been the subject of much discussion Huber and ICoess 
ler reaicu extensively the underlying basis for this cellular phenomenon and 
they conclude uith Schlecht' that the eosinophilia is probabli a protective 
reaction on the part of the body against decomposition protein products that 
are responsible for the allergic condition 

The pathologic changes in our case of bacterial asthma differ from those 
in the nonbaetenal allergic asthma The lungs m the case of the bacterial 
asthma show evidences of a chronic bronchitis with a superimposed acute 
bronchitis The diffuse infiltration of the bronchial walls with loss of epi 
thelial structure, the presence of bacterial emboli in the vessels of the brain 
the acute nephritis, and the central hemorrhagic necrosis of tlic liver point 
to the entrance of bacteria into the blood stream It may be assumed that m 
previous attacks of bronchitis a similar absorption of smaller amounts of 
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bacteria or tbeir products occuried Thus, bacteiial sensitization, if such a 
phenomenon occurs, can be easily conceived in this case 

SUMMARY 

The clinical histones and the morbid anatomy of tuo cases of asthma are 
piesented One case is of an uncomplicated nonbacteiial allergic asthma 
dying duiing a paroxysm, the other is that of a bacterial asthma The patho- 
logic changes of the nonbacteiial alleigic type are differentiated from those 
of bacterial asthma 
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DISCUSSION 

Ur Harry L Huicr, Chicaffo, III — First, I ivant to congratulate Dr Steinberg on 
the patience to take the time to studi out these things, as I know, from the nork I have 
done, how long it has taken him to do all this work All these slides look very familiar 
to me 

I hare another case to report which demonstrates one thing that we have not been 
able to find in other cases Burkhardt reported finding a small ulcer in one of the 
bronchi In explaining the bacterial tjpe of asthma, or the asthma due to bronchitis, 
we have often wondered if an exhaustno search were made if we would be able to find 
some ulceration where it was eiidcnt that toxic materials were being absorbed In this patient 
I am now working on, this ulceration is verj clcarlj demonstrated This was a woman 
phjsician in Chicago who had had asthma and had negative skin tests She administered 
morphine herself and died following an oierdose The autopsj was done and m seieral 
different parts of the lung very definite minute bronchial ulcers were found Although 
we made an exhaustive studj of other cases reported we were not able to find ulcers The 
presence of eosmophiles we have alwajs thought was more indicative of the allergic type 
of asthma 

The mucous glands showTi here are large One point I wish to emphasize is the 
importance of the ampullae of gland duets These ampullae are shown to increase the 
thickness of the wall, or rather to decrease the size of the lumen, and thei are probably 
responsible for the adherence of the mucus in the bronchi The mucous glands secrete 
a very sticky mucus which pours into the lumen for a time, then as the bronchi contract, 
the muscle bands, being inside the mucous glands, pinch down on the dnets The gland 
continues to secrete and large bags of mucus accumulate outside the muscle lajer This 
pushes against the mucous membrane and decreases the size of the lumen The ad- 
ministration of adrenalin in these patients will very frequently, when relief begins to 
come, cause copious dischargo of mucus It is supposed these accumulations of mucus 
are being expelled at this time, and as these ampulla decrease in size, the size of the 
bronchus increases, and breathing is more easily done * 
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To distinguisli tctwf'cn tho allergic and the bacterial causes of Tsthmn, I tlnnk it 
will bo neccssarj to have a little more work done as it may be that tbc bacterial tJTio 
will also prove to bo allergic 

At one of the recent meetings in Washington it was suggested tint arthritis and a 
number of other diseases that are non considered as infectious diseases, may be due o 
allergy No doubt more evtensivc studies nre now going to be made to Imk up a lot 
of the unexplained things which, if no have a clear understanding of allergy may lielp 
ua a great deal 

Dr ilxlton B Cohen Cleveland Ohio — ^Recently I had the good fortune to observe 
one of these cases at autopsv Tho patient wxis a woman about thirty seven or thirty 
eight nho bad a moderately developed mitral stenosis nhich was knonn to have existed 
for a number of years before she developed chronic bronchial aathpin Tins woman had 
been studied by cardiologists as well as allergists and it was tho opinion of cverj one 
that the asthma was a true asthma, and had nothing to do wath cardne patholog> At 
no time had she had indications of decompensation The heart disease was extraneous as 
far as asthma was concerned 

This woman was a patient who was not skin sensitive to in;» mnternls to which wc 
tested her, but whose attacks could be very well controlled environmental clnngo 

We have at the citv hospital at Cleveland, two particle fret rooms ^M^cn I saj 
^^particle-free,” I mean we have ninetj mno per cent plus partjrjc free air A residence 
of ten days in this room afforded this pvtiont relief and slic required no cjjinephnn and 
had no attacks whereas prtviously she had attacks evtry da) She lifld gone home from 
the hospital feeling quite well and had been homo about a week and v as suddenU sewed 
with a severe attack She was brought into the hospital and within twenty hours died 
of respiratory failure, simply choked to death lu spite of all the epinvplinn and cvcrvthing 
else that could bo injected into her, or everything that wc thougl)t of doing At no time 
did sbo have any evidences of cardiac failure 

At autopsy, the lungs showed a picture quite like tlie first case that Dr Steinberg 
described except that one pathologist said tho bronchial muselc looked thicker another 
said It wasn^t particularly thick but showed a mild bronchiolitis but m tho gross the 
moderate sued bronchi were full of sticky mucoid discharge whicli could be pulled out, and 
came off raoto or less as a cast of the smaller bronchi 

There are ono or two points of interest about bacterial asthma which I just picked up 
recently Dr "Wherry m Cincinnati wlio is m my judgment at least one of tho beat 
bacteriologists in tho country Ims been studying many of these cases very intensively It 
was surprising to me how many different organnms wJiich could be out of nasal or 
bronchial secretions were overlooked by bartcnologic mctlmds It was surprising he did 
not find some orgamams wliieli other men have reported to be present However he Ins 
been able to demonstrate by tho uso of flftten or twenty of these antigens nutogcnously 
prepared, definite tuberculin like reactions in many cases and has been able m quite 
a number to produce negative skm tests after rather prolonged courses of injections not 
just one negatiro skin test, because wo know these things vary but skm tests remaining 
negative over considerable periods of time He feels ho is getting very nice results in 
such cases studied bactcnologically, as he studied them 

I noticed in tho chart a reaction to tuna fish Recently I made a survey of eomo 
hundred proteins that you buy on the market to find out how many had nonspecific protein 
split products One particular sample of tuna fish gave us a beautiful reaction after diahsis 
What wo did was to put this tuna fish in solutiou and dialyze against the same solution, 
and tho tuna fish gave a reaction whicli wo took to bo duo to histamine or some similar 
substance 

It wasn’t worked out any farther than that 

Dr Bay IT Jfafsoa Portland Oreffon . — have been interested in tho doctor a talk 
on pathology in tho finding of the eosinoplulia In a certain group of ensca wc iiavc worked 
out m Portland Oregon wo have found quite n senes of sinusti Ono of the men tliere Dr 
Kistncr, has not done as Dr Scwall has done in San Francisco Tlio radical tinus opera 
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tion gives us some very valuable material The finding of eosinophilia was also common 
m these sinus cases ITnfortunatelv , the bronchial asthma which was generally present 
in these cases was complicated by an infection, chrome sinusitis The history, however, 
was clear in each case as to whether there had been an allergic history The allergy had 
been worked out carefully by the cutaneous tests The pathology in these chrome sinus 
cases was a hyperplasia of the columnar and squamous epithelium with often a mucous 
hyperplasia consisting sometimes of actual goblet cell formation There was an edema 
of the submucous tissue, often extreme infiltration of cells consisting first of all of 
numbers of plasma cells The next important cell was the eosinophile which sometimes 
infiltrated so quicklj the whole field was pink with them There were other types of cells 
in smaller numbers including the ordinarj polymorphonuclear Unfortunately, our figures 
do not indicate clearlj the history of allergy or the history of nonallergj The eosinopliila 
as reported by some workers is present in allergy and absent in the nonallergic cases 

We have had some extreme infiltration with eosinophiles in cases which have been 
carefully worked out bj cutaneous tests and found negative to the ordinary allergens, and 
we have found the reverse I just wish to report tint, hoping that some of the other 
members would be able to compare this finding with their own 

Dr Bernhard Steinhorff, Toledo, Ohio — We were extremely fortunate not to find either 
clinicallv or pathologicallv any complication The patient apparently had only the non- 
bacterial allergic asthma from which she died We do not want to convey the impression 
tint our labeling the second case tint of bacterial isthma presupposes an absence of an 
allergic phenomenon We are not concerned here whether there is or is not an allergic 
basis m those patients that begin with a bacterial infection and end with asthmatic 
attacks It is, however, apparent that the pathologic changes are distinct in the bacterial 
type from that of the nonbacterial allergic We arc not generalizing, we cannot from two 
cases we are merely presenting the pathologic changes of two asthma cases Only the 
repeated reports of additional cases mav justifj us in establishing a pathologic entit) for 
the conditions under discussion 



ALLERGIC BRONCHITIS' 


By Geo L "WMiDBOTT MD Detpoit, Mich 


I N TICE'S Practice of Medicine Cool e' descnbes a ptciihar cougli iihicli lie 
often found associated with allergic ehorvza The cough is \ioIent and 
parojjsmal in character and is irequentl> accompanied by ^onuting He states 
that it is difBcult to differentiate this cough from pertussis and believes that 
it IS due to hypersensitn eness that has extended to the pharynx 

In no other monograph on ^Ilerg> have I found reference to this tjpe of 
bronchitis with the exception of that oLDake who states that many cases of 
allergic bronchitis are often misdiagnosed as tuberculosis chronic bronchitis 
and bronchiectasis 

In a stndj on asthma in children A Brown’ asserts that a spasmodic bron 
chitis sometimes inaugurates asthmatic paroxysms in allergic individuals 
This bronchitis is characterized bj its abrupt onset as well as bj its sudden 
subsidence He believes that m children tins bronchitis occurs more fre 
quentl) than true bronchial asthma Rowe/ m speaking of allergic manifes 
tations in children states that a dry, irritating cough is a sjmptom of sensiti 
zation of the trachea and the bronchi and points out the importance of recog 
nizing these atypical cases of asthma Kahn* expresses the same opinion 
In his senes of cases, Peshbm* found that among the factors that brought 
on the first attack of asthma pertussis ranked much higher than measles Con 
sidenng the fact that measles is geiiera)}y much more frequent than pertussis 
he remarks upon this unexpected observation In view of the similantj of 
allergic bronchitis to pertussis, one is inclined to believe that some of these 
patients with the historj of pertussis might m reality have had allergic 
bronchitis, but it was not recognized as such 

TBRailNOLOOr 

The lack of an uniform terminology for the various coughs observed in 
connection with asthma has somewhat hampered the investigation of allergic 
cough The term ^‘asthmatic bronchitis' has been employed most writers 
for any cough accompanied bv wheezing_and djspnca, whether allergic or not 
Others (Eackemann^) seem to restrict this term to the emphysematous bron 
chitis which frequently follows asthma of long standing One well known 
author calls asthmatic bronchitis that type of asthma like cough in which pro 
tem sensitivity is not found 

Peshkin purposely avoids using the term asthmatic bronchitis because of 
its inadequacy He introduced the terra ‘ para asthma' indicating nonhyper 
sensitiveness in contradistinction to ‘asthmatic” or “hypersensitive bronchi 
tis ” However, the tyqncal spasmodic cough described before, has not been 
elucidated by any of these authors 

Read before the American Vssociutlon for the Stud} of AHero lllnneapolla 3Ilnn 
June 11 10 3 
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CLASSiriCATION OP ASTHMATIC BRONCHITIS 

The following is a classification of bioiichitis occurring in asthmatics which 
I have found useful 

1 Para-asthmatic bronchitis 

2 Asthmatic bi onchitis 

The piefix “paia” indicates that tins group is definitely apart from hy- 
persensitiveness In making the distinction between hypersensitive and 
nonhypersensitive bronchitis the term allergic is not used because, in my 
opinion, it IS desiiable to restrict it to the true alleigic bi onchitis which will 
be desciibed later Some of the factors governing the distinction between 
asthmatic and para-asthmatic bronchitis aie allergic histoiy, heredity, skin 
sensitization, eosinophilia and lesponse to epinephrm and TeTated drugs 
Among 163 patients observed with an asthma-like cough, only 109 were thus 
identified as true asthmatic bi onchitis Fifty-four had paia-asthmatic bron- 
chitis on the basis of such conditions as peitussis, chionic nonspecific bronchi- 
tis, tubeiculosis, bionchiectasis, caidiac asthma and foreign bodies in the lungs 

Asthmatic bronchitis itself can be subdivided into three distinct types 

A Alleigic bronchitis » 

B Inteicuirent infectious biouehitis 

(the common cold of the asthmatic) 

C Postasthmatic bronchitis 

ALLERGIC BRONCHITIS 

Alleigic hi onchitis can be consideied a disease entity 3 ust as any other of 
the allergic diseases It is chaiacteiized by the following features sudden 
onset, spasmodic, dry cough, brought on by a sensitizing substance 

If sputum IS obtained, it shows many eosinophil cells and few, if any, 
leucocytes The cough is relieved by epinephrm or ephedrin The x-ray 
picture shows the hilum glands considerably enlarged 

In a numbei of cases allergic bi onchitis made its appearance befoie the 
onset of asthmatic attacks I have also observed this type of bronchitis fol- 
lowing x-ray treatment, especially m cases which responded favorably to this 
measure Moreovei, it occurred followmg administration of other therapeu- 
tic measuies such as pollen or dust extiact injections Theie were two eases 
in which allergic bi onchitis pi eceded the onset of asthma by a period of sev- 
eral years 

The following are some case reports 

Case 1 — ^Pla, a tvo and a half jear-old girl, ivas seen at home on account of “whoop 
mg cough ” This was first noticed two weeks after birth when her mother discontinued 
nursing her Lately, the cough had been frequently associated with sneezing and watery 
discharge from the nose The child had had eczema The father is asthmatic A few 
months ago she was troubled with violent vomiting after drinking milk Among the note 
worthy findings there was a slight dermographn, evidence of chronic tonsillitis and chronic 
sinusitis The chest revealed a number of bronchitic bruits in the trachea and hilum 
regions, and slight hyperresonance There was an eosinophilia of 4 per cent and a 2 plus 
skin reaction to cow’s milk One half cc of epinephrm immediately relieved the cough 
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find diminished nppreciablj the degree of bronchitis Upon eliminating cow s milk from 
her diet the child improved considerably 

Case 2 — Way, a girl 20 years old presented a similar uondition which developed after 
sevcr'il ragweed injections for hay fever TIus cough was dry occasionnllj assocuted with 
vomiting An x ray picture revealed marked prominence of the hilus density Sputum 
could not be obtained for examination This cough stopped suddenly with her reco\erj 
from hay fever 

Case 3 — Ker, a teajearold girl hid asthma of unusuil seventy for seven jears 
Because of her failure to respond to a number of other measures she was given x Ta\ 
treatments over the spleen About four days after the third i ray exposure she developed 
an unusually severe convulsive cough which might have been diagnosed as pertussis had It 
not been for the fact that the sputum contained a large number of eosinophil cells The 
cough responded well to ephinephnn After three weeks duration the bronchitis subsided 
suddenly The child has been under my observation for nearlv two jears Since tint time 
the cough has recurred twice, but she has never had another attack of asthma 

Case 4 — Smi a four jear old boy, had a history of frequent severe cough which has 
often been assocuted with vomiting The mother observed that the cough was in 
variably evoked by the odor of cabbage Skm tests revealed two plus sensitiveness to cab 
bage, one plus to carrots, chicken and veal The boy a cough was temporarilj relieved 
by avoiding these foods However, during the following year he developed true asthmatic 
attacks the cause of which could not be discovered 

In addition to these, I hate obsened five other cases tvhich can be classed 
in this group 

INTERCURBENT BRONf HITIS JN THE ALLERGIC iNDltlDUAL 

Aside from the true allergic bionchitis just described there is another 
tjpe of cough which mat inaugurate asthmatic parorjbms This tjpe may 
be considered as the common cold of the asthmatic and is of rather frequent 
occurrence In mj senes of 109 patients b3 presented a definite history of 
having bronchitis for a short time before the occurrence of asthmatic parostsms 
It 15 often tery difficult to draw a separating line between these infectious colds 
and the true allergic bronchitis because only a very few of these patients feel 
sick enough to present themsehes for clinical studies However, the follow 
iiio observations could be made on this condition Upper respiratory tract 
pathology such as sinusitis, nasal septum deviation and tonsillitis was usually 
the source of the cough The sputum showed a large number of bacteria of 
the type usually piesent in the upper respiratory tract Alicioscopicallj , we 
found many leucocytes but rarely eosinophils Adrenalin was of no avail, 
whereas the ordinary expectorant cough mixtures were useful The patients 
were benefited by autogenous vaccines and by the correction of nasal pathologv 
Occasionally positive skin reactions for bacteria were noticed but this was not 
a constant occurrence The following le the report of a tvpical case sensitive 
to food, whose attacks were always initiated bv respiratorv infections 

Case 5 — Car, a twche year oW boy, had been afilicted with nathmn since the age of 
three The first attack started following pneumonia Since the onset of the disease In 
had always beta free from asthma during the summer months in fall and winter the 
attacks occurred as often as once evtry two or three weeks He had neior had an astlunalic 
paroxysm without having prenoush aufifered from an upper respiritori infection The 
examination revealed a marked deviation of the "asal septum and chronic sinusitis nod 
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the lung findings typical of astlima He Mas sensitue to coffee, beans and rye The skin 
tests for bactena nere negative During the n inter of 1927 28 he had only one slight 
attack aftei haiing receiied a senes of autogenous i iccine inyections 

All account of fuitliei instances does not seem to be indicated since the 
occurrence of these cases is quite common 

POSTASTHMATIC BRONCHITIS 

This is the type that is often falselj lefeiied to as asthmatic bronchitis 
Duiing the chronic asthmatic state ne encounter a moie oi less contmuous 
cough which finally pioduces peimaneiit changes in the tlioiax and m the 
lungs such as bionchieetasis and emphysema Being mvaiiably the result of 
asthma the term postasthmatic bionehitis appeals to be significant Examples 
of this group were seen in 15 per cent of oiu senes The sputum contains 
thick pus, sometimes Chai cot -Leyden ciystals and also eosinophil cells This 
condition is veiy lefiactoij' to tieatment Epniephiin is of no value Pre- 
quentlj’' the chronic myocardial changes aie the mam indication for treatment 
Bronehoscopic treatment accomplishing the dilatation of strictures of the bron- 
chial tiee and the elimination of laige masses of sputum may be of value 

DISCUSSION 

The mam pm pose of this papei is to draw attention to the relatively fre- 
quent oceuirenee of the true alleigic type of bronchitis It is of 
paramount impoitance to lecognize it as such among similar conditions, be- 
cause one might thus be enabled to detect bronchial asthma in its earliest 
manifestations Moreovei, by being awaie of the similarity of allergic bron- 
chitis to hilum tuberculosis and pertussis one might guaid against the serious 
consequences aiising from misdiagnosing these conditions 

The classification of asthmatic bronchitis into the thiee types is recom- 
mended mainly foi therapeutic reasons We have seen that removal of sen- 
sitizing substances, epinephiin and all the othei measuies which aie applied 
for asthma aie of gieat benefit in treating the fiist type, the tiue allergic bron- 
chitis Poi the second type, the intercmient bronchitis of the asthmatic indi- 
vidual, vaccine treatment is indicated because these “colds” aie of infectious 
character Hj^gienic measures as usually advocated for the common cold and 
removal of chronic upper respiratory pathology might aid materially in the 
treatment The type most refractory to treatment is the postasthmatic bron- 
chitis in which permanent pathology of the lungs and heart is present 

SUMMABT 

1 A certain type of bronchitis is described occurring in hypersensitive 
individuals which differs from the common infectious bronchitis It is char- 
acterized by its sudden onset, by dry unproductive cough and by response to 
epmephrin and ephediin It is elicited by substances which aie knoira to cause 
asthmatic attacks This cough sometimes inaugurates asthmatic attacks and 
occasionally occurs before the subsidence of asthma and hay fevei In several 
individuals with inherited hy per sensitiveness it was found as the only sign of 
their allergic constitution 
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2 Aside from the occurrence of alleigjc bronchitis a great mauj asthmat 
ICS suffer from a bronchitis which climcalU is distinct fiom tzue allergic bron 
chitis Tine condition presents the features of the common cold and is termed 
“intercurrent bronchitis of the asthmatic 

3 A third t^pe of bionthitis the postastbraatic bronchitis is described 
It follows asthma of long duration and is often associated with permanent 
changes in the lungs due to allergic asthma 

4 In order to avoid ambiguity to further better knowledge concerning 
etiology and for the sake of a rational theripeusis the term asthmatic bron 
chitis should be restricted to the hyperscnsitne individual Para asthmatic 
bronchitis is suggested for the nonsensitne asthma like cough 
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DISCUSSION 

Dr Albert 77 Roac Oakland Calif — I hi\o been interested in this of pahtnts 

with allergic bronchitis for some time I am \tr) sure tint tlie speaker Is correct in stating 
that there is a definite t}pc of bronchitis due to nlleTg% These patients may not show 
any asthmatic symptoms at all I hare in miud one little girl vrJjo came to me ' some 
tlitcF^ears ago SIio was about nine lears old at that time having had a cough all 
bet life since birth The parents had moved over larious parts of the country to giro 
rebef to the child but without success I did skin tests on the cliild and thej trere all 
negative The child had a definite history of dislikes for certun foods The mother had 
forced her to eat foods she disliked, nhicJi ms rer) unwise 

By the use of "olimimtiou diets I found the cliild wna sensitive to both wheat 
and milk The child » cough stopped within four or five days after sho was taken off 
wheat and milk She got along lerj well for about six or seven months and at tliat 
time the mother thought she was so wt 11 she could return to the use of wheat and milk 
and when she did the attack returned and again was promptly stopped by the elimination 
of the foods During that month s mterrnl tlio child had been under the care of another 
physician who treated her from the point of new of bronchitis ivjth steadily Increasing 
trouble instead of irnprort-went 

That is just one of the many experiences I have had in regard to this so called 
allergic bronchitis I tlunk it is a term which is quite important to put into tho literature 
and for us as allergists to recognize a t^'pe of cough bronchitis which is due to definite 
allcrgj, without asthmatic svmptoBis 

Dr Alexander Sterling Philadelphia Ta — ^Mai I ask liow mnnj of these series were 
tested and how man> were sensitive or gave nllergic skin reactiont 

Dr II ilurrap Peshlnn Aeie Tori City — I am very sorry to have heard Dr Maldbott 
employ the term pan asthma ’ in his classification of asthma in a different sense than 
tho original definition that I introduced xn 1926 I plamh indicated then that the term 
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"para-asthma” was introduced as a substitute for the more objectionable term "obstruc 
tive asthma ” It covers the tjpe of asthma in which there exists a definite pathologic 
condition within the chest inducing tracheal or bronchial stenosis 

Before the subject of allergic bronchitis can be intelligently discussed, one must satisfy 
himself just what definition is to be appbed to “asthma ” Asthma is a clinical syndrome, 
quite readily diagnosed on phjsical examination of the patient The diagnosis once made, 
all investigators of this disease proceed to search for the etiologic or exciting factors 
responsible for the presenting sjTnptoms Some authors wrould restrict the term asthma 
only to those patients exliibiting protein hypersensitiveness Such a point of view is 
erroneous, since asthma, as far as children are concerned, is nothing more than a recurring 
djspnea, more marked in expiration associated with wheezing, and the exciting cause may 
or may not be protein sensitization Thus in the light of the present knowledge of allergy, 
the old definition of asthma is untenable since it only considers the attack as all-important 
Physicians are learning more and more how to recognize diseases in their i^^iencj 
The early manifestations of asthma especially in children are definitely recognized as 
consisting only of recurrent spells of wheezing To this incipient stage of asthma the 
diagnosis of acute bronchitis or asthmatic bronchitis is too frequentlj and erroneously 
applied The attack itself is merelj the final stage of the asthmatic state A positive 
diagnosis of pure allergic bronclutis in children therefore can onlj be applied in those 
patients presenting symptoms of bronchitis in the absence of wheezing and in whom protein 
hypersensitiveness has been demonstrated ~ 

Several jears ago Dr George G Omstem of New York called attention to a seasonal 
tvpe of allergic bronchitis of pollen etiology Dr Waldbott’s report is of interest because 
he has presented facts which are of extreme clinical importance Allergic bronchitis maj 
occur independentlj of the asthmatic state or it maj occur during the intervals of freedom 
from symptoms of asthma This condition is more readilj demonstrated in children than 
it 18 in adults 

Dr I S Ealin, San Antomo, Texas — I don’t think we shall have to I have on 
several occasions desensitized perennial hay fever in children with pollen By unintentional 
overdoses of pollen extracts, I have produced this intense, annojang cough which is almost 
identical to pertussis, which dragged on ten dajs or two weeks unless adrenalin was used 
to check it up In a commumtj such as mine, where we have a good deal of pollen work 
particularly, with pollen haj fever and asthma, take a family of four children, and if you 
inquire into the family, jou will find one child who is bothered with nasal trouble and 
a cough I get a chance eierj now and then to propliesj sucli and such a child will 
develop into asthma and they usually do I have seen this condition in adults, not by 
overdoses but actuallj in nature 

I had a case last jear, a business man from New Orleans who came to San Antomo 
because of a chronic cough The x ray did not show anj thing He had had haj fever winch 
had stopped some ten or twelve years previouslj, and there had been no hay fever during 
that time His skin tests were positive for pollens I put that man in a pollen free room 
and in about five or six days that ternfic annoying cough that had gone on for about 
ten years, was about gone So we will, once in a while, run into these cases in adults 
as well as in children 

There seems to be an intermediate stage between hay fever and the actual bronchial 
asthma tjqie, whether it is tracheitis or bronchitis 

Dr George L Waldbott, Detroit Mtch — I am sorry that Dr Beshkin seems to have 
discarded his term para asthma Since there is such a widespread confusion on the subject 
of allergy due to inadequate tennmologj, I feel that this term is indicated The prefix 
"para” means something aside from true allergic asthma I thought it logical that anj 
wheezing and dyspnea that is not allergic asthma should be termed para-asthma I should 
have been interested in hearing this question discussed by some of the other men 

In regard to Dr Sterling’s question, I wish to saj that I have had ten cases, among 
which three gave positive skin tests However, in others the history definitely revealed 



NEOATRE SKIK TESTS IN POLLEN ASTHMA 


949 


cnsihvcncss nltliougli the ekm teats were negative For luatance one p-itient (J K ) had 
severe allergic bronchitis whenever slit ate cantaloupe 

One point winch I ehoultl like to stress is the fact that I found marked enlargement 
of the hilum glands in most of the cases Cooke, in his monograph in Tice s Practice of 
Medicine states that he observed enlargement of the tonsils in a patient showing the drv 
cough v?]nch I have termed allergic m my discussion Since the tonsils arc composed of 
the same tissue as the hilum glands one w inclined to think that enlargement of the 
Ivmphoid tissue mar have some bearing on the causation of the cough 


INCIDENCr: AND SIGNIFICANCE OF NEGATIVE SKIN TESTS IN 
POEDEN ASTmiA IN INFANTS AND 'iOUNG CHILDREN* 


Br I S Kahv M D , and Emma M Grothals San Antonio, Texas 


E very possible effort t\ns made in this senes of cases to elimmate all cases 
of nonpoUen etiology Cases giving positive skin tests to our other 
kno^vn specific etiologic antigens or clmicallj responding to nonspecific fac 
tors, as mail} of them did nerc considered to be of additioinl pollen ctiologj 
onh after the following conditions had been observed 

1 A definite historj of seasonal and locational aanations m the attacks 
2 Failure to secure results b\ the elimination of nonspecific and specific 
positive skm test factors other than pollen 

3 Relief of the asthma during a possible causal pollination season with 
out the use of other measures than the pollen precautions wc ha%e described 
elsewhere ^ 

4 Recurrence of the s}mptoms following the experimental relaxation of 
these precautions 

5 Induction of the usual cutaneous response and some nasal or bronchial 
allergic sjmptom indication by the subcutaneous pollen tests,* or b} direct 
ocular or nasal application of pollen extracts or pollen corresponding to the 
liistor}, with negati%e controls to other pollens 

The pollens employed were the usual of the eastern half of Texas rag 
weeds, grasses, csrelessweed, and mountain cedar Testing was intraderraall} 
done with 1 50 extracts in Coca s* or Stier s solutions,* after prehramarj test 
ing with weaker dilutions We have not bad enough experience to state whether 
stronger extracts would repeal anj differences in the figures to be quoted 
A wheal accompanied b} pseudopodia, howeter small was considered a 
definite positive skin test Wheal and er}tfacma formation, without pseudo 
podia, were considered questionable reictions 

In studjing the tables to be presented due consideration must be gnen to 
the fact that mj communitj is one of almost constant high atmospheric pollen 
concentration, where, as revealed b} almost dailj examination of pollen plates 
over a number of years, there exists never over a wtek in the entire }ear with 

♦Read before the Vmerican Association for the Stulj of Vllcrfo Mlnncnpoll MJnn 
^une 11 10 S 
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out the piesence m the air in considerable abundance of some highly anti 
genic pollen With our mild climate, and lesultant constant outdooi, open 
window existence, with oui low annual lainfall and frequent high winds, 
naturally pollen, as the sole or as a complicating factoi in bronchial asthma, 
would be plausibly of high percentage fiequency, and as a matter of fact does 
enter into the etiology of at least 90 pei cent of the cases we see 

Pollen ceases to be a factor clinically, eithei temporaiily or permanently 
as the case may be, in many of mi cases who letuiii to or visit more northerly 
communities of lessened pollen concentiation and shoitei seasonal duration 
Whether any such percentage figure of negative skin tests as are here presented 
exists elsewheie, we aie not piepared to sai 

As seen fiom Table I,® pollen asthma may start veiy earlj in life 


Table I 

Aoe of SiMPTOM Incidence in 100 Pollen Asthma Children 


1 

mo 

OT iinOeT 

1 



1 

to 

6 mo 

2 



6 

to 

12 mo 

7 . 



1 

to 

2 vr 

22 



2 

to 

3 jr 

17 

In 5 of these cases hay 

fever 

3 

to 

4 yr 

17 

siinptoms CMsted from 

birth 

4 

to 

6 jr 

15 


6 

to 

8 yr 

8 



8 

to 

10 yr 

7 



10 

to 

12 ^T 

4 




A definite history of heredity was secured in 80 per cent of these cases 
If we take mto consideiation the fact that pollen asthma in children is usually 
preceded by months or years of vasomotor ihinitis and lecurrent bionchitis, 
febrile oi otheiwise, and that in 48 per cent of this series of cases, asthma 
started befoie the end of the third yeai, then oui only possible conclusion is 
that pollen hypersensitiveness in many instances approaches the point of being 
natal or even suspiciously pienatal 

The percentage of positive skin tests accoiding to the age of the child 
when first seen is of no value as such testing might have been performed after 
a history of asthma varying fiom a feiv days to the age of the child However, 
in studying this relationship to the duiation of the asthma, as shown by 
Tables II and III, a veiy inteiesting state of affairs is revealed 

It will be noticed at once that theie is a sharp difference in the percentage 
of positive and negative skin tests in Tables II and III In the children in 
whom asthma had recurred for a peiiod of seven yeais or more, the percentage 
of questionable oi negative skin tests ivas negligible, while in children whose 
asthma had lasted six years or less, the percentage reached the lespeetable 
figure of 40 per cent, and in infants and children up to two years of age 
equalled the number of positiye tests secured 

The idea that the intracutaneous test with serial extiact dilutions is a 
reasonably satisfactoij measuie foi determining the degree of pollen hyper- 
sensitiveness existing in a given individual has been rathei generally adopted 
bj' allergy workers Accepting this idea, which on the whole and with lare 
exceptions that need not be referred to m this connection, as correct, it will 
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aie included m this senes In cases reacti ngpositivelj to 1 500 extracts, we 
have feared to tiy this line of treatment, and pioceed at once to usual de- 
sensitization methods Foitunately infants and young ehildien with earlj 
asthma, as has been seen, seldom fall in this latter class One ease uith in- 
sufficient improvement was found much moie sensitive by subcutaneous tests 
than what the intradermal results would have mdieated, showing that this 
method of hypersensitivity determination by intiadermal testing is not abso 
lutely infallible 

In addition to the above, sis children seen with symptoms foi the first tune 
during the 1927 ragweed pollination season, cleared at once and ivere kept 
perfectly clear throughout the entire season by this method of handbiig with- 
out medication of any kind 

For the last tuo years ue haie made it oui business to a^k of every adult 
patient under treatment foi pollen hay fever or asthma, the number of chil- 
dien in the family and whether any showed symptoms possible of being con- 
strued as preasthmatie lasomotor ihmitis oi bronchitis A number of young 
children uere thus found and the diagnosis of such preasthmatic state easily 
confirmed by the prompt and continued response to these antipollen precau- 
tions with complete immediate dealing of preexisting s)mptoms 

CONCLUSIONS 

1 Negative skm tests aie comparatively fiequent in infants and yoimg 
children sufl:ermg with bionchial asthma of pollen etiology 

2 These negative skm tests apparently indicate a low degree of hyper- 
sensitiveness 

3 Advantage can be taken of this low degree of sensitivity to secure suc- 
cessful clmieal results by pioper prophylactic measures without the institu- 
tion of specific desensitization 
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DISCUSSION 

Dr Milton B Cohen, Cleveland, Ohio — I am lerv much interested in this question of 
classification of hav feier bl means of the strength of solution producing reaction, and I 
agree with Dr Kahn that it cannot be done practically I cannot classify cases as a, b, c, 
and d Cases wlio give a definite reaction to pollen today may have a negative reaction on 
their skin tomorrow 
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I hftve a case m point that I studied just two weeks ago ^\c do not sec verj mauy 
cases of pollen hay fever and astluna m our hospital as these are ambulatory cases We 
were fortunate enougli to haie one admitted that I had studied some two or throe joars 
previously and knew to bo sensitiie to grass and ragweed pollen, and also to oms root I 
had tested this patient one week previously to all three of these substances I uished to 
demonstrate for the benefit of the interns who had not seen the reaction’»j so I made 
three scratches on the arm To ni} chagrin, all of the skiti tests uere cuuiplctels negatise 
We repeated the tests again on the next day and they were ■jtill negative 

We bled this patient on the daj the skui tests were negative and passively transferred, 
to a patient who was normal In the passively stnaitizcd areas we demonstrated reaction to 
Timothy, Bagweed and Orna root Thus the blood from a akin test negative patient proved 
to contain allergic antibodies If such things occur how can wc classifj tlic seventy of 
hay fever by the amount of pollen producing reaction 

I think very often wo are inclined to be led astray by the fict that we feel that a 
positive skin test has definite clinical importance and we arc led astray also when we feel 
that a negative skin test means that the individual is not sensitive to some particular sub 
stance We must remember always we all moke tins same mistake and have to be constantly 
on guard against jt, that every skin test is only a clue and it must be checked bj clinical 
experimentation before we know what it means m any patient 

I think tho method Dr Kahn talks of pollen precautions is a method of extreme 
importance, but I shall not discuss that in detail non because I shall talk about it tomorrow 
but a great many of the patients with hay fever who have mild haj fever can be relieved 
merely by proper pollen precautions without anj need of preseasonal injections 

Dr ITarren T Vaughan Btehmond Va — Possibly similar tj'pes of cases cast in Vir 
guua, but if they do I have not found them I have, of course, seen negative food reactions 
The difference, presumably, is in the dilTcrcnce m pollen prevalence e have a low 
pollen prevalence and we are more likely to get hay fever onlj in those who give good 
skin test reactions 

I feel that this paper emphasizes beautifully the value of tliese annual round table 
discussions in showing the great geographic difference in the etiology and the manner of 
treatment necessary in the allergic diseases 

Dr M Murray Peshk^n Kew Torh C*ty — Dr Kahn’s work has been of special interest 
to me because independently of eadi other we have been studying refractory sensitizations 
in children New York City the pollen concentration is considerably lower than that m 
San Antonio or Oklahoma City Yet each year about 8 per cent of the children with 
asthma show negative pollen, akm testa with positive histones of pollen sensitiveness A 
child IS considered skin refractory to pollen when both tho scratch and intmdtrmal teats 
are negative For the scratch tests pure pollen 13 employed and for the intradcrmal tests 
fluid extracts in concentrations of 1 50 and I 20 A positive diagnosis is readily nndc by 
the ophthalmic tests which consists of placing pure pollen on the conjunctiva of the lower 
lid. In the residential sections of rmdtowo New lork tho houses are tall and built closely 
together so that the avenues appear not unlike small canyons \et m spite of the low 
pollen count the patients who are skin refractory residing m such environment Lave at tunes 
severe pollen asthma It is also of interest to note that m order to confer immunity on 
this typo of patient a maximum dose of 1 c c of a 1 50 extract of pollen must bo 
administered 

Dr Kahn is to bo congratulated for his intense and continued inttrest in this special 
phase of allergy because it forces to tho realization that a test must also be developed 
that will aid in definitely diagnosing those cases whom arc refractory to food and inhalant 
Bubstancos At present such cases are labelled noiiprolcm sensitive Pure pollen is soft 
and contain no chemical irritants thus rooking it suitable for conjunctinl testing Beside^ 
tho pollen eye tests which react negatively serve most admirablv as controN Because of 
tho nonspecific irntation induced bv most of the food and inhalant powdered protoms there 
substances cannot be employed for eve tests 
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Dr I S Kahn, San Antonto, Tex — This paper was a sort of an entering wedge to trv 
to find out whv negative skin tests occur I have done most of my work with pollen 
because so manj of my cases are pollen eases A question comes up as Dr Peshkin says, if 
we can have pollen cases with negative skin tests, whj cannot we have animal hair, feather 
and food cases with negative skin tests? Probablj we do Certainlj I have seen a number 
of food cases, definitely clinically worked out as food cases with absolutely negative skin 
tests 

If we go on the bases in this asthma work that we are going to depend on skin tests 
alone to guide us for diagnosis, we are going to make mistake after mistake Por instance, 
that child which I showed on the record with positive skin tests to food, animal hair, and 
negative pollen tests, was a definite pollen ease clinicallj One of the reasons we make 

mistakes on our asthma cases todaj is the fact that we paj strict attention to our skin 

tests and nothing further IVe go to woik and saj because a case is positive to feathers 

and negative to pollen, it must be a feather esse I did that too until I had some disasters 

and failures 

I do not know so much about northern cases as I do about those in the South, but 
I live in a health resort and cases float into San Antonio from all through the north, and 
vou would be surprised at the number of negative pollen skin tests in chrome asthma cases 
that I see in San Antonio that originate in Chicago or anj of the northern cities The ere 
test of Dr Peshkin witli crude pollen has proven extremelj valuable in my work, and it 
seems specific However, it is not an infallible test In Texas, with the cases I see, it will 
clear up fiftv per cent, that I have to find out by the subcutaneous or some other method 
of testing 



SOME CAUSES FOR FAILURE IN THE SPECIFIC TREATMENT OF 

ALLERGY* 


By AVarpen T Vauohan, M D , R^c^^MO^D, A^a 


A GUNN AULD* in tJie BriUsh Medical Journal for February 4, 1928, speaks 
of the so called specific treatment of asthma as follow s ‘ It may be 
said that the method hos largely broken dou n Nevertheless a clear light has 
been thrown on the modus operandt of many of these substances and some 
excellent results have been obtained so that it is unjust to depreciate it It 
IS a distinct advance in our knowledge and the time may come when definitely 
specific cases can be made to respond more to specific therapy though at 
present a considerable number do not do so *’ Auld refers I take it not only 
to desensitizing injections but also to protein avoidance and to the value of 
skin tests in general Men like Coke in England, and others on the Continent 
such as VanLeeuven in Holland and Giani in Italy, have become convinced 
of the value of specific methods of examination and therapy But on the 
whole the continental attitude has been one of some indifference 

In this country on the contrary there art many of us who firmly believe 
that with this method of approach ne have already passed the stage wlierc 
we wonder whether the method will work in the individual case, and have 
reached a point where we are vexed and perplexed when it does not work and 
proceed at once to find the reason for its failure 

In this paper I offer a brief discussion and classification of some of the 
causes for therapeutic failure which I have encountered At the same time 
I have not hesitated to diaw' freely on the experiences of others so that the 
discussion might be made more complete 

Robert Hutchinson ^ in liis recent masterly discussion of the principles of 
general diagnosis, attributes poor results to (a) defective observation, (b) de 
fective knowledge or (c) defective judgment He says It is commonly 
said that more mistakes are made from not looking (defective observation) 
than from not knowing (ignorance) However this may be I believe that still 
more mistakes arise from bad weighing of evidence (lack of judgment) ” 
These remarks may well be applied to the study of allergy Follow mg the 
same line of thought, I would offer four general reasons for therapeutic fail 
ure, namely superficiality , ignorance poor judgment and insurmountable 
obstacles 

SUPEBPICIAUTY 

The superficial thmker and investigator will meet with little success m 
the specific study of the allergic diseases The successful allergist or immun 
ologist or whatever vou choose to call him must be the very impersonation 
of the question mark and in his travel with his pstients along the road to 

Read Uetore the Vmerlcan Association tor the Studj of AllercJ Minneapolis Minn 
June J1 1928 
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understanding must be ivilling to journey down many a seductive appearmg 
by-path, chasing many a will-o ’-the-wisp m order to be certain that no dis- 
covery of real significance will be overlooked Fortunately there is usually 
no gieat hurrj The patient has had his disease for many years and is well 
content to allow ample time for thoroughness provided he has reasonable 
assurance of ultimate relief Not only must the allergist be diligent, he must 
also possess a ready imagination He must look upon all things in the imme- 
diate and remote environment of the patient as potential allergens even 
though they be so minute as to be invisible under the microscope or so ap- 
paiently innocuous as mounted moose heads or chocolate coated pills 

The role of the allergist is that of a detective His client has lost some- 
thing, his health and sense of well-being He is able to give some clues but it 
is up to the examiner to lansack the history of the past, even including the 
experiences of remote ancestors, and to make a most painstaking examination 
at the site of the loss and throughout the surrounding territory so that he 
may leave no clue untouched in his effort to return good health to his client 
No clue IS too insignificant to be carefully studied in orderly arrangement 
with the other clues 


IGNORANCE 

Ignorance is quite a different attribute from superficiality Neither is an 
insurmountable obstacle I refer here not to the ignorance which accompanies 
lack of interest but to the ignorance caused by oui lack of understanding of 
the fundamental processes of alleigy Twenty years ago our ignorance of 
the allergic aspects of asthma, hay fever, eczema and the other diseases may 
be said to have been complete and it is reasonable to assume that as time goes 
on our knowledge and understanding will be steadily enhanced Ignorance 
may be properly subdivided mto ignorance of allergy, that is, ignorance as to 
the basic piocesses involved, ignorance of allergens, that is, failure to recog- 
nize certain substances as potentially allergenic and failure to understand the 
exact nature of allei gens , ignorance of technic which in the hands of the best 
IS undoubtedly responsible foi a peicentage of failures, and ignorance of the 
patient, failure to realize that we must deal not only Avith the seed of the 
disease but also with the soil in which it falls and that each patient is con 
stituted differently 


IGNORANCE OP ALLERGENS 

Our ignoiance of allergens is due m part to feeble curiosity and poor 
imagination and in part to our uncertainty as to the exact nature of allergens 
and what varieties of reagents this class may include It requires a nimble 
thmker to demonstrate the allergenic role of such substances as grain dust, 
moulds, intestinal parasites, moths in feather pillows, sparroivs nesting out- 
side the bedroom window, hog bristles, and urease Even with such rare 
causes the intelligent patient will often himself give the clue but frequently 
we are not aleit enough as to the possibilities to follow it up 

Let me propose a tenet and be bold enough to call it an axiom There is 
a specific allergenic cause for nearly every case of true allergy Failure to 



THE SPECIFIC TKEATMENT OF ALEEEaT 1)57 

find the allergen does not demonstrate its absence If we will doggedh per 
severe in our search for the specific cause after the usual possible causes have 
been ruled out, we will materially reduce the proportion of our failures 

A most stimulating experience along this line has been related to me bj 
Dr Earl D Piglej, of Toledo, Ohio He tells of an asthmatic m i\liom he 
made a most exhaustive search for the etiologic factor e\en to the point of 
visiting the home and making extracts of a long list of substances in the 
house but -without a-vail Man> months later Dr Piglej* was mvestigatmg 
the possible cause for attacks of asthma in a group of individuals In mg in the 
neighborhood of a castor oil factory He obtamed some of the dust from the 
castor bean and most of the asthmatics in the neighborhood were found 
stronglj sensitive thereto Many other asthmatics Ining within a radius of 
one or two miles of the plant then came in for testing and among them Dr 
Pigley found his old friend He was sensitive to the dust of the castor bean 
I have a horse asthmatic who is never near horses but who will develop 
an attack when her brother sits beside her at the dinner table, after a horse 
back ride This is avoided when he changes Ins clothes prior to dmmg Here 
we might borrow from the bacteriologist and speak of a carrier state A 
third individual is responsible but the contact with hoise epidermal protein 
IS just as actual although more difficult to trace than it would be did the asth 
matic work in a stable 

Balyeat® whose botanic survey of Oklahoma has been most comprehensive 
has convincingly demonstrated the need of accurate knowledge of the local 
botanic flora in the patient’s immediate envnronment Even in the single 
state of Oklahoma the predominating etiologic pollen may be quite different 
in different counties But before this could be known and applied laborious 
weeks were devoted to the study Prior to his classification I dare say that 
some cases were considered unsuccessful because the right pollen was not 
available for testing 

The first battle cry of the allergist should be> ‘ flie specific allergen is 
there, somewhere — find it! Where there are several find the right one ' 

I have found the accompanying questionnaire of some help in finding the 
cause in the occasional obscure case and in establishing the probable allergic 
nature of the disease The discussion of each question with the patient occa 
sionally brings to the surface a suggestion of real value m our searcli for the 
cause It is what we all do in a more or less routine manner but possesses the 
advantage of a somewhat orderly and quite inclusive classification 

IGNORANCE OF ALLERGV 

Just when we have about concluded that we understand the nature of 
allergens some new evidence is put forward to again effoctiveh spread the 
shadow of doubt There is so much evidence that allergens are protein in 
nature that "we become rather disconcerted when Grove and Coca* suggest and 
are supported in their suggestion by Black'" that pollen and dust allergens arc 
probably not nitrogenous We have fried to explain drug idiosyncrasies in 
terms of the usual concept of protein allergy but tlie fact remains that these 



96U 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


cocaine application in the nose is quite real when it does occur and its action 
IS piobably upon the nerve endings Does vagotonia or sympatheticotonia 
01 better dystonia oi imbalance between the two systems play a role irre- 
spective of allergenic contact? Theie is much evidence that it does Simple 
flight m an allergic individual may bring on an attack Often we do not 
give enough attention to the so-called asthmatic habit The occasional mor- 
phine addict, made so in his seaich for relief from asthma can stir up a real 
good attack with wheezing rales through the chest when he enters a new 
doctoi ’s office to beg anew for the soothing poppy One of my most resistant 
asthmatics tells me that after she has been able to do without adrenalin for 
three oi foui days, she tries to fight the next bad attack lather than use 
adrenalin, foi she has discovered that if she can stick it out through the 
night the following night is likely to be better If she does not, she usually 
requires adrenalin on the second night also 

Is mechanical irritation interfering with the results in a case of eczema? 
A woman with seboirhoic eczema of the forehead, two plus sensitive to lobster, 
pj rethrum, peppei and one plus to laetalbumm, cocoa, rice, celery and straw- 
ben y and with a clearcut allergic history in that tomatoes cause urticaria, 
stiawberries produce “ptomaine poisoning” and she has frequent attacks of 
vasomotor rhinitis, was placed on specific food avoidance without recogniz- 
able benefit to her eczema The next question was is this a true eczema or is 
it a seborrhoic dermatitis possibly dependent upon trichophyton infection 
A soothing paiasiticide ointment containing sulphur was prescribed The 
eruption on the forehead cleared up promptly Conclusion — diagnostic error! 
But no, as soon as she started in again with the ingestion of milk the rash 
returned as bad as ever This disappeared again on milk avoidance but the 
ointment was continued 

A local phisician tells me of a family ivith several asthmatic children 
the father of uhom many yeais ago had had sj'^philitic infection He assures 
me that he is able to keep them all asthma free by employing periodic mer- 
cury inunctions 

What of the infection factor? Whether or not we side with those who 
insist that one may be specifically sensitive to the protein of specific bacteria, 
it IS a fact that one v ay or the other infection plays a part in upwards of 40 
per cent of asthmatics If we deny that infection plays a part we are left 
helpless in the treatment of too large a percentage of asthmatics We need 
not take sides in the issue over specific bacterial sensitization unless we care 
to but the occasional spectacular relief after autogenous vaccine therapy com- 
pels us to considei infection while considering the patient as a whole 

POOR JUDGMENT 

Fortunately experience will ripen judgment One who has had any wide 
experience with hay fever is not likely to emulate the tyro vho because a 
person is siifEeiing from late summer and autumn hay fever tries ragweed 
desensitization in spite of the fact that the symptoms begm around August 
first But allergj is a great field for speculation and most of us have our 
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The \auehan Graham Clinic Richmond \a 


Asthma and Z/ny Feii 


Identification 
Asthma 
Bronchitis 
Croup 
Pneumonia 
Haj Fever 
SjoeezJij^ 

Colds 
Coushs 
\Vhee 2 lne 
Nasal obstruction 
Stufnness 
Sinus trouble 
Itching palate 
Itching cjes 
Itching nose 
Itching throat 
Itching cars 
Itching larn>\ 

Bacrlmatlon 
01factor> Impairment 
Taste Impairment 
Diurnal variations 

AMoclatcd condUloJis 
Ecaema 
Urticaria 
Pruritus 
Other eruptions 
Headaches 
Migraine 
Food upsets 
Ivj poisoning 
Unnarj frequency 
Asthenia 
Hypotension 
Colitis 
Epilepsy 

Family History 
Asthma 
flay Fever 
Rhinitis 
Urticaria 
Eczema 
Skin disease 
Headaches 
Migraine 
Food up<iets 
Colitis 

Ivy poisoning 
H> potenslon 
Epilepsy 

Contributing factors Snee inn 
CliilMng 
Electric fan 
Draughts 
Dust 
Smoke 
Tobacco 
Plow ers 
Pace powder 
Odors 
Perfumes 
Soap 
Crowds 
Theatres 
Coryza 
Drugs 
Animals 
Pets 
Purs 
Bedding 
Catamenia 
Exhaustion 
Shock 

Spocifle localities 
Chan'*e of locality 
Constipation 


Date. 

Foods 

Suspect. 

Symptoms 
Dislikes 
Sy mptoms 
Crav lags 

Overeating 
Previous diets 
Results 

Climatic 
Season 
Altitude 
Temperature 
Humidity 
W Ind direction 
Light 

Specific localities 
Bedroom 

Always same ro )ni 
Vttneks elsewhere 
Sleep alone 
Room alone 
Pillow 
Mattress 
Covera 

V\all coverings 

Rugs 

Pets 

t entila ion 
Plants 

Home 

Describ house 
Time living tli re 
Heating plant 
Dust 

Cleaning methods 
Su pect rooms 


Flowers etc. 

Grounds 
Flowers 
U ceds 
Pets 

Live stock 
Contents of bain 

\ciohborhood 

Time llv ng theie 
Asthma Other coses 
Their causes 
Trees 
FJfints 
Fields 
tVecd 

Insects etc 
Factories 
Smoke 
Odors 

Occu; ntlon 
Detail 
Contacts 
\ entllation 
Dusts 
riovv ers 

l/fscelfoncoue 
"V ray chest 
"V ray sinuses 
Other 'S. rays 
Castrtc Anah is 
Remedies tried and Results 


\ose nnd Throat Operathns 

OPEHATIOV DATE REASON RESULT 


Detail 
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pet theories Occasionally in our enthusiastic support of an as yet unproved 
theory ive fall into the lut of folloumg some special line of therapy in the 
hope of proving om point, and fail to observe that too large a proportion are 
not obtaining the relief uhieli reason and experience have shown may be ob- 
tained by the more usual methods No use to try to treat all asthmatics with 
tampoiiage of the ethmoids when voui better judgment will tell you that 
not all are infectious in origin and that an edematous nasal mucosa does not 
necessarily indicate local bacterial invasion Why treat an asthmatic with 
extensive bronchitis and bronchiectasis only bv specific protein avoidance or de- 
sensitization and hope for best results when you must know' that appropnate 
nonspecific methods must be applied to the other local pathology for great- 
est relief? 

INSURMOUNTABLE OBSTACLES 

Insurmountable obstacles bevond anj' that might fall nr the preceedmg 
categories will prevent best results in some cases Pronounced pulmonary 
emphysema, advanced bionchieetasis and some cases of sinusitis will fall into 
this group But good judgment and increasing knowledge will eventually 
reduce the total number of insurmountable obstacles 

NONCOOPEBATION 

Noncooperation on the part of the patient or the referring physician is 
sometimes a cause of failure The better the patient understands the rationale 
of treatment the more v\ illing he usuallv is to cooperate Physicians who have 
not made a special study of asthma sometimes do not seem to understand 
complete avoidance or to appreciate its importance All of us I am sure have 
had new patients assure us that thev' had completely avoided wheat or orris 
root or feather dust, only to discover on further questioning that they had 
unwittingly continued in dailv contact 

CONCLUSIONS 

The title selected for this paper is “Some Causes of Failure ” While 1 
have endeavored to make ray reraaiks inclusive particularlv' as to classifica- 
tion, I make no claim to completeness I presume that I should conclude this 
paper by offering an outline of successive steps to be performed in the studv 
and treatment of the resistant and obscuie case Unfortunately, how'evei, 
allergy cannot be treated by rule of thumb Eveiy case must be treated on 
its individual merits and in accordance with its own peculiarities The detec- 
tive who works merely by the book, no matter how well written, w'lll often 
fail to solve the difficult case Mv plea is twofold, first bear in mind that 
greatest promise lies in finding the specific allergenic factor and, second, i6 
member that whether this is found or not, jou aie treating not a disease but 
a patient with a disease, not asthma but an asthmatic 
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PUETHES OBSERVATIONS ON THE USE OP FILTERED AIR IN TIlE 
DIAGNOSIS AND TREATMENT OP ALLERGIC CONDITIONS* 


Br Milton B Couen M D , Clea eland Omo 


A t the meetin" of tbe Ameucon Association for the Stiid^ of Aliergj 
- held in Washington, DC last May I reported ray observation on the 
effect of filtered pollen free air on six patients vuth seasonal haj fever and 
asthma These patients nere treated in their own homes by means of elec 
tncally operated mechanical filters which prodneed and maintained pollen 
free air in their bedrooms The filUrb consist of a motor driven suction fan 
covered by a filtei bag unde of several lavers of a specially woven woolen 
cloth covered by one laver of cotton cloth with the entire mechanism enclosed 
in a metal housing The intaUe of the machine was connected to a special 
screen fitted to the window opening bv means of a metal pipe (Fig 1) As 
pollen free air was forced into the room through the filter a slight positive 
pressure was soon produced and the old air rushed out through all the cracks 
and crevices Thus it was unnecessary to seal the room or to change it in any 
way, and it became practical to treat patients by means of filtered air in their 
own homes These filters remove 62 per cent of tobacco smoke with a particle 
size of 0 27 micron and 95 per cent of zinc oxide with a particle size of 0 3 0 4 
micion Thev can be depended upon to remove all noncorrosive particles 
larger than one micron It is readily seen that almost all dust particles are 
removed also and that bv means of these filteis it is possible to produce and 
maintain dust free rooms However for experimental purposes it was desir 
able to have filters of even greater efficiency than these and accordingh, 
maclimcs were pioducod which were capable of delivering 2o0 cubic feet of 
air per minute of 99 plus per cent particle free an 

With filteis of the standaid and the experimental tvpe, studies were made 
to determine the following points 

1 Are there variations in the seventy of hay fever and its accompanying 
asthma due to the dosage of pollen breathed mf 

From the Medical Nenloe and the Mlenr Clinic of Mt Sinai JIo pltal 
Read before the American Association for tne Stud> of \Jlcrjr> MInntnpoll Minn 
Juno L. 10 S 
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2 "Will the breathing of pure, pollen-fiee air for a small number of hours 
daily suffice to keep the daily dose below the patient’s threshold of reaction 
and maintain him free of symptoms, or will permanent residence in pollen 
free an be necessarj in (a) patients who have received no pieseasonal pollen 
extiact in 3 ections, and (b) in those who have failed to obtain complete relief 
bj these means? 

3 When symptoms are established and a patient is removed to an envi- 
ronment free from pollen, liov long aviU it take for the acute symptoms to 
subside ? 

4 Can inhalant-free rooms be used to determine (a) whether sj'mptoms 
aie due to inhalant extrinsic causes and (b) as in the case of pollen, how long 
a period of residence in such a room is necessary for the control of symptoms, 
and (c) after the acute symptoms haie subsided, how many hours’ residence 
dailj IS required to prevent then recurrence 

For the study of iiollen disease it was necessary onlj to install a filter 
in the patient’s bedioom a fen dajs befoie the beginning of the season of 
pollination of the plant to nhich he was sensitive, and to instruct him to sleep 
in this loom The usual occupation was continued, though golf, tennis, and 
auto rides were discouraged As the season progressed, a report was made of 
the presence or absence of sjmptoms Whenever the slightest symptoms arose, 
additional hours m filteied air were advised, until for each patient there was 
worked out a satisfactory schedule of time in filtered and in outside air 
Quite eailj in these studies it was seen that the number of hours in filtered 
ail necessary for any patient laiied directly with the air pollen concentration 
Eight hours usually sufficed for all patients during the first few days of the 
season As the season advanced, more hours of residence were required, until 
the peak of the season, after wffiich the requisite number of hours gradually 
diminished Poi the mild patients, those who had previously been relieved 
by residence in average hay fever resorts or by a short course of preseasonal 
pollen antigen injections, from eight to twelve hours were sufficient For the 
cases of model ate seventy, from twelve to eighteen hours were required, and 
for the most severe ones, from eighteen to twenty -two houis were needed at 
the peak of the season to lemain symptom-free All patients who had re- 
ceived partial relief following preseasonal treatment weie rendered symptom- 
free by a residence in filtered air for a few hours a day, usually not exceeding 
eight In those patients in whom symptoms wei e well established, it required 
from two to seven days’ residence in filtered air foi the symptoms to subside 
Then recurrence could be prevented by' partial residence, as in those who 
began the use of filtered air before their symptoms began 

There are many asthmatics in whom it is extremely difficult to deteimine 
the etiology either by clinical experimentation alone oi by skin tests followed 
by clinical experimentation Usually, these are regarded as cases of bacterial 
asthma with its unsatisfactory treatment and poor prognosis We have 
studied ten patients of this type, who have been placed in dust-fiee environ- 
ments for periods of from seven to fourteen days In ci eating a dust-free room 
the following procedures are followed A bedroom of not exceeding 159® 



FILTERED AIB IN TREATMENT OP ALLEPaiC CONDITIONS 


DCS 


cnbic feet capacity is thoroiiglilj cleaned the walls are washed or repainted 
and repapered, all draperies and rugs, etc, are rerao^cd, the floors are oiled 
or waxed, all furniture is reiiio\ed except a bed and a chair oi two, which 
are thoroughly scrubbed the mattress and pillows are coiered with rubber 
sheeting or with Dupont *s new satm fibrieoicl, which is to be preferred If 
the home is heated bj hot air the furnace pipe must be hermetically sealed 
A Alter is then installed taking air fiom an adjoining room throUcb the 
opening in the wall The clean room is then held full of clean air under 
pressure, and no leakage from the icst of the house occurs Fi\e of these ten 
patients lost their asthma w itlim a week, and all ha\ e remained asthma free 
when similar cmironraents ha-ve been produced at home and thtj ha\e re 
mamed in dust free air at home foi fioni tweUe to fifteeu houis a daj This 
IS m agreement with the reports of W Storm ^an Leeuwen who rehc\cs a 
large percentage of all asthmatics bj iemo\ing them to dust fiee looms Hia 
apparatus is, howe\ei, extiemclj cumbeisomc and %ci\ expensnt. 

While it IS realized that ttu cTses arc not sufficient horn which to draw 
, anj conclusions it is obMous that about half of the patunts in whom a diag 
uosis of bacteiial allergj would ha\c been made by exclusion, can be con 
sidered as inbalent asthmatics 

This report is presented in the hope that others maj mike similar studies 
so that more allergic patients may haie adequate diagnosis 'ind satisfactory 
relief 

10616 Euclid Avenue 

DISCUSSION 

Vr 1 S Kahn San Antonto Tez — I think this work with filtered air 15 one of tho 
valuable contnbutiona we ha\e Jmd I have been cxperunvnting with policn fnjc rooms 
for probably three or four years, using first insido court rooms jn a downtoan hotel, then 
home made filters, and then Dr Cohon came out with Hus apparatus 

These pollen free or poLI<m reduced rooms haie brought up eorao ver} interesting 
points with regard to etiology in broncJiial asthma I have had the samo cspcricnco that 
Dr Cohen has had, finding that there is a vast percentage of jirenouslj couaidoretl 
bacterial asthmas with ncgutiTo pollen skin tests v-lucli will clear up in such rooms 

When wo had this discussion brought up in our meeting in Washington last year, Dr 
Cohen had the idea that if the asthma ca o did not clear up in five days in a rollcn fret 
room it could not bo a pollen case I told him at that time he was wrong on that point, 
because I feel that it will take a considerable lougcr period of time before some ca es will 
clear up Hay fo\cr cases clear promptlr bub sick astlima coses who Invo taken adrenalin 
for years have so little resistance power and do not sccni able to get rid of this pollen 
toxin to a tolerance point within three or four da>s 

Tho last case I had behind a Cohen Filter took twelve da)s to clear I have seen 
a filter require from one to two months in a sick asthma case before final clearing and in 
one case in a pollen free room, the longest I havo over seen, kept steadily in bod took 
five months before it was absolutely clc'ir — a sick adrenalin — cxhausti'd individual 

I was glad to hear of the improvement m the Pollcnair Company filter to get rid of 
tho Unt given off I have put pollen plated out m tho room behind tho originally designed 
Cohen filter, and you would be surprised at tht amount of hair particles trapped Cortninlv 
some sick pollen cases are so annoved by tho Imt and fuzi that conics off tho niachino that 
it prevents them from clearing up as they should So simpl> because a case nould not 
clear under the original Cohen filter, was not an mdicntion lint it was not a pollen casi 
Tho apparatus Dr Coben has is a very pretty machine and I find it vrrr, very 
satisfactory However I have been using a homemade machino for threo or four years 
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which IS ]ust IS satisfactory, and any patient can build it for a few dollars The machine 
I have worhs on the same principle except that I use an ordinary window screen and a 
backing stuffed with half the tluikness of absorbent cotton such as comes in an ordmary 
pound roll, which is basted between cheesecloth, and an ordinary twelve or fourteen inch 
electric fan, and if necessary, two fans The air currents from the electric fans will keep 
the pollen fiom coming in from the opposite direction or from the sides In hot weather 
in Texas, we cannot use the patented filter because the room gets stuffy, smells, and I have 
to put in an additional eleetiic fan or switch over to my homemade apparatus I think 
any of you who are handling asthma cases aie making a big mistake, both for diagnosis 
and therapeutic purposes, if you are not employing pollen filters of some kind in your work 

Dr M M^array Peshlin, New Tor} City — Dr Cohen is to be complimented for en 
couragmg the development and manufacture of the pollen filter This machine has proved 
its efficacy by relieving patients with hay fever 

To my mmd the pollen filtec can also be employed for a purpose other than that it 
was originally intended Patients whom are classed as environmental asthmatics and in 
whom all forms of specific and nonspecific therapy failed to give relief, have always been 
difficult to do anything for In other words such a patient's tolerance for the particular 
environment is so low that appropriate theiapy makes no impression on his regulartory 
mechanism If he is removed from his environment, perhaps to the seashore or open 
country he frequently becomes entirely iclieved fiom asthma Upon returning to his former 
environment in spite of the fact that it has been rendered allergically proper, asthma 
recurs The installation of an au filter in the bedroom of such a patient may be of extreme 
benefit 

Van Leeuwen has constructed a number of dust and miasma free chambers in which 
patients with asthma sleep Some of these patients were able to go about their daily work, 
earning a livelihood, in extreme comfort while others were entirely relieved of asthma The 
patients who were not greatly relieved were administered nonspecific treatment with extreme 
benefit The cost of constructing these special chambers is very high and therefore beyond 
the leaoh of the average patient, whereas the installation of an air filter in a room 
properly prepared is comparatively inexpensive The cost in fact is small when compared to 
the amount of money expended in an effort to obtain relief from the distressing symptoms 
of contmuous asthma 

There is another type of patient with asthma who when removed to the public ward 
of a hospital, perhaps only a short distance from his home, becomes entirely free from 
symptoms within one to three days, and remains so during his entire stay m the hospital 
This type of environmental asthma is obviously not expected to become free from asthma 
after the installation of an air filter in his home 

Dr Milton B Cohen, Cleveland, Ohio — With regard to the question of stuffiness lu 
these rooms, it not only happens in Texas but it happens in Cleveland or anywhere else 
You get exactly the same temperature in the room inside as out when you have absolutely 
quiet air All one needs to do in tins circumstance is put a fan in the room to create 
a circulation of the air so the patient feels moving air, and then the room feels comfortable 

I did not refer to van Leeuwen 's work because I did not want to take time on 
literature He has two types of rooms They are of the same type, but he ventilates them 
in two ways He cmplovs a metal room, 6x6x9, which is hermetically sealed and which 
IS ventilated by means of an ordinary suction fan and a pipe taking air from the height 
of thirty or forty meters He takes ordinary, plain outside air, unfiltered, and passes it 
tliiough this small chamber which is absolutely free of dust All he does in such cases is 
to remove house dust because he has built within his house a dust free place and he uses 
outside air He does state there is a small percentage of asthmatics, three, four, or five P®’' 
cent, in whom the ordinary outside air borne things, he calls them miasms, produce trouble In 
this type of case he has special clean air, not filtered, which he cleans by means of refrig 
eration He claims if you freeze air, or bring it down to a low temperature where all ® 
moisture comes out, it will brmg out all the particulate matter and this air which remains 
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m the refrigeration apparatus is warmed and brought into the house, and it will bo free 
of dust. He wrote me that the ordinary chamber cost $400 m Holland and fom the pic 
tures of the special installation, it looked as though it would cost $7000 $8000 or $10,000 
to equip a house with such apparatus 

The filters which are being sold are the ordinary filters which will handle sixty two 
per cent of tobacco smoke and all particles larger than half a micron The filters nluch 
licked this lint problem can be obtained but they are not gonerally on sale 

It is true that almost all patients, I will say 70 or 75 per cent, which you reraovo to 
a hospital enTiroranent, will clear up 


THE CONTRIBUTION OP AIR ANALYSIS TO THE STUDY OP 
ALLERGY* 

Comparative R\g\veed Records for Nine Larce Cities 
By 0 C Durham Indunapolis Ind 


C LINICAL records ha\e long given cMdence of great fluctuations m se\er 
ity of s-vmptoras experienced bj ha} fe\er sufferers These daily and 
seasonal sanations have been difficult to understand and quite impossible to 
anticipate though the factors that contribute to the situation ba\e long been 
recognized in a general wa} It is known that a particularl\ favorable 
growing season produces more luxuriant weeds and consequently abundant 
pollen, and that extreme weather conditions such as a prolonged period of 
rain or very windy weather, have a direct effect on pollen distribution and 
hence upon the comfort of the hay fever victims The comparison of weather 
records with clinical records is of some help But since the whole question 
seems to revohe around the point of the relative amount of pollen eneoun 
tered day by daj the need of quantitative data has long been apparent If 
one can feel certain of the numerical strength of his enemy he has already 
laid the groundwork of his defense Certainl} in a task which is a/Z defense, 
the advantage of accurate statistics can hardly be overestimated 

The practical value of atmospheric pollen records depends on the sira 
plicity of the technic and the scope of approximate accuracy of tlie results 
The technic described below is certainly simple enough vhen one does not 
try to identify more than a few 1 inds of pollen Since ragweed pollen is by 
far the most abundant in most parts of the country it is possible for any 
careful technician to obtain reliable ragweed data the first season The only 
real interference with the accuracy of the results is the large number of air 
borne soot particles encountered m some places "When this difficulty is cnconn 
tered a shelter should be arranged that will not interfere mth the pollen 
counts If this cannot be done, it will be necessary to make the exposures at 
some more favorable point 

There has been some question ns to the practical "value of results of 
counts made from a single station as it was thought that conditions even in 

Read before the American Association for th** StuJy of Allcrej MJnneapoUs IKnn. 
June 11 1S2J 
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different paits of a city due to wind currents, wind direction, and tlie irregu- 
lar distiibution of vegetation would necessitate numerous counting stations 
to aiiiie at any accuiate conclusion In this we have been surprised greatly 
SclieppegielP found that pollen is encountered in faiily even concentration 
up to a height of a mile Rowe' exposed plates at different levels of the 
eighteen story City Hall in Oakland and obtained piacticaUy the same counts 
at all levels Koessler® and I found in Chicago that we got almost the same 
count on a gnen day horn a tall building doivn town as from the ground m 
the suburbs In fact the daily results from five stations were quite similar 
This was verified in a veiy sti iking way the past season by counts made inde 
pendently by Duke^ and myself m Kansas City, at points ten miles apart, the 
station of the former being 200 feet above the street in the heart of the busi 
ness section and that of the latter m the subuibs It is therefore feasible to 
conduct qiiantitatn e pollen studies, at least for the more abundant pollens, 
from one station in each center of population The record obtained will 
lepresent the appioximate condition over an area wnth a ten mile radius Of 
course this will not apply to pollens whose source is localized oi whose total 
output IS small 

The need of comparative data from various parts of the country is be 
coming increasingly evident During the last two years considerable effort 
has been made to interest allergy men in all parts of the country in this work, 
and as a result we aie now able to add some interesting data to that already 
published and present a comparative ragiveed studj of nine cities in widely 
sepal ated parts of the counti' 3 " In several of these places only one survey has 
been made For these gieat accuracy is not claimed, but their local and com 
parative lalue is still considerable Particular mention is made of the cour- 
tesy of each local investigator m peimitting us to use his data Credit is 
given below 

TECHNIC 

An oidmaiw micioscope slide is coated with white vaseline and exposed 
face up in a chosen location foi twenty-four hours Under convenient low 
power the total number of pollen grams of the variety under investigation 
is then counted on a unit area and the average calculated for one squaie een 
timeter Scheppegrell’s“ formulas aie then used to calculate the average 
numbei of pollens per cubic raid of air for the twenty-four-hour period It 
is not alwais piactieal to use the same power of magnification or the same 
unit area for counting, but tables and formulas aie available® which permit 
of easy disposal of the calculations For this survey “ragweed’ includes pol 
len of all members of the ragweed familj — Ambrosia trifida. Ambrosia apteia 
and some Iva ciliata, Iva xanthifolia, and Xanthium, and in California possi- 
bly some Fianseria 

MateiiaJs — ^hlici oscope with mechanical stage, plain glass slides, vliite 
vasehne 

Exposiue — Slides aie coated with a thin even film of imsehne and ex- 
posed for twenty-foui hours, face up in selected location with proper protec 
tion from direct wash of lain and fall of soot 



AIK ANAI.YSIS It. AtliEKOY 


969 


Countmg — ^Por ragweed a low power held 1 4 mm wide is used, and be- 
ginning at the edge of the slide, a count is made of all pollens encountered in 
crossing the slide (25 4 mm ) The slide is then shifted sidewise and mother 
strip across it is counted The total count for fit e such trips is the approx 
imate number of ragweed pollens per cubie yard of air for the day under 
investigation The width of the field can be calculated by a micrometer eje 
piece and niled slide or can be approiimatel} calculated bj means of the 
scale on the mechanical stage The width of the field can be laried bj 
lengthening or shortening the length of the microscope barrel I use 120 mm 
barrel length 

pnncTUATiOK 

Factors influencing the daily fluctuations in pollen content are brief!} 
(1) humidity, (2) per cent of sunshine, and (3) wind leloeit} Pollen is 
ripened in mature anthers early each morning The process is interfered 
with if there is rain or exoessue humidity Sunshine is necessary at the 
ripenmg time, not only to complete the actual maturing of the pollen but to 
reduce the moisture on the blossoms and in the air Wind is all important as 
the distributing agent, and the greater the wind lelociti, other factors being 
equal, the greater the concentration of pollen will he It will be seen from the 
graphs that no factor or combination of factors has been snfBoient to present 
distribution for a twenty four hour period after the season really begms 

COMPABIbONS 

The simplest items of information furnished by an an sun ey are the date 
of appearance of pollen in the air, the date of maximum distribution, and the 
length of the season Ragyveed pollen begms to appear on the plates in most 
localities early in August, but the average date of effective concentration 


seems to be about August 15 

The length of the seison is 

Table I 

a matter of latitude 

cirr 

MAXIUVSI CONCENTRATION 

DAILT average 
CO hCENTRATIOV 

Oklahoma City 

3GOO pollens per cu 
2100 ‘ “ 

yd 

814 pollens per cu yd 
470 1 < ‘ ‘ 

Indinnapohs 


Kansas Cilj 

223T “ “ " 
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400 * ‘ 

Chicago 

250 » ^ * 

(( 

100 ‘ 1 * 

New Orleans 

410 “ * ** 


75 i» .< « 

New York 

100 " • 

n 

26 * “ 

Philadelphia 

38 “ ** ** 


10 < “ 

Pichmond 

12 

(( 

Q a i • a 

Oakland 

6 < « * 

(( 

1 * ‘ 

Average Midwestern City 
(Oklahoma City Indian 

Opolis Kansas City) 

2046 

t 

561 ^ 

Average Eastern City (New 

York Plaladelnhn Rich 

mond) 

50 ‘ * ** 


14 ' ‘ 


and where the season is long the date of maximum pollen counts is rclitively 
later than yy here the season is short In the northern cities the peak is found 
to come soon after September 1, in New Orleans late in September, and in 
California about October 10 
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The greatest surprise encountered in studying the tabulated results of 
these nine surreys is the astonishing difference in maximum, average, and 
mean daily concentration in the different cities These differences are so 
great that it is impossible to plot all the actual findings on the same scale 
Maximum and average comparisons ivill be found in Table I Comparison 
of average daily concentration is also shown in Chart II Mean daily record 
IS shown by smoothed curves in Chart I, and even thus it is impossible properly 
to represent New York, Philadelphia, Richmond, and California counts In 
the latter part of this article all local records are drawn on suitable scales 
"We find the maximum concentration in Oklahoma City at the height of the 
season to be 300 times that of Richmond’s highest count For purposes of 
comparison, the figures for daily averages probably best represent the true 
conditions The daily average concentration in Oklahoma is 136 times that 
of Richmond and the average daily concentration in the Midwest 40 times 
that of the East It may then be said that nith our present information the 
ragweed pollen incidence is 40 to 300 times as gieat in the midwestern cities 
as it IS in the eastern cities 

Balyeat® has called attention to the fact that no differences in the weather 
factors entering into the pioduction and distribution of lagweed pollen in 
these various places could possiblj' account for such extreme differences in 
air content, so we are foiced to conclude that the amount of vegetation is the 
chief factor influencing the intensity of the ragweed season in various places 
If these eastern records ate tjpical, it seems fortunate that these centers of 
population are not exposed to the concentration of lagweed pollen that is 
encountered in the miduest Since the three eastern records here included 



AlB ANAMrSIS IN AtLEROy 


971 


Here all made dunng- the same season hy fire careful technicians working inde 
pendently but following identical technic we are inclined to belieie that they 
are representative of the true conditions Whether there is actuallj a lower 
percentage of hav fever sufferers in the Bast than in the Midwest is not 
known We do know that the fall hay fever sjmptoms are mild in Oakland, 
California, and with the report of Dr Rowe, we seem to have reached the 
minimum toxic ragweed concentration 

In reading the charts accompanying the following surveys, it is very im 
portant to notice that it was necessary to use three different scales none of 
which IS the same as on Chart I 


CBJJIT ro It 
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OKtAiiHOiiA ciTT, 1926 1927 (chvrt m) 

Records b> Ra\ M Balj eat, D * 

The Oklahoma Citj records were made from plates Ciposed in the sub 
urbs of the eitj No doubt ideal weitJicr conditions liad considerable to do ^ith 
the extremely hig’h counts in 1926, but the really important factor was the un 
usually favorable spring and summer in that part of Oklahoma The state 
enjoyed record cotton and coni crops — and record ragweed crop Vegeta 
tion was not burned up in the summer but frequent rains allowed it to reach 
its maximum deielopment Added to the favorable growing season all 
weather factors continued to be combined through the ripening season caus 
mg unusually hea\j distribution of the pollen Scale is one half that of 
Chart I 


INDIANAPOLIS, 1926 (CH\BT I\ ) 

Record by Thurman B Rice, IVI D • 

Plates were placed on the roof of a downtown building (IHerchants Bank 
Building) 300 feet aboie the ground Some difficultj was eiicountored with 
smoke and soot, but it is interesting to study data made in the heart of a cit\ 
of 350,000 people The fluctuations of the cune arc more regular tlian on 
any other chart yet encountered Same scale as Oklahoma City 
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KANSAS CITY, 19264927 (chart v) 

Eecords by 0 C Durham 

The plates were exposed in the extreme southeast part of the city The 
appearance of the 1926 curve is affected most by the two da 3 's of greatest 
pollen incidence coming not m the middle of the season, but two weeks apart 
It IS evident that our conclusions are much more accurate in these cities 
where we have data for two seasons Same scale as above 

CHICAGO, 1925 (chart vt) 

Record by K E Koessler, M D ^ 

In this survey the data came from an average of four stations The sta- 
tions were established at widely separated points, the situations representing 
the utmost variation in actual conditions under which pollen is encountered 



in the city We felt that neatliei conditions were especially unfavorable, but 
without subsequent data we aie unable to say how nearly the record repre- 
sents the average condition of Chicago As stated before, ne did find that 
the dady concentration was practically the same at all stations Scale same 
as above 


NEW ORLEANS, 1916-1918-1922 (chart vii) 

Record by Wm Seheppegrell, M D ® 

The average pollen concentration of New Orleans is comparable to that 
of Chicago The length of the season and the late climax compared with north- 
ern cities IS interesting Note change of scale, 4 times that of Chart I 
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N-EW YORK CITY, 1927 (CUABT VIIl) 

Record by 31 M Pcshkiu, 31 D 

Plates M ere exposed at 562 'West End Ave It would seem that the pollen 
situation on Alauhattan Island is not very serious and if it were not for the 
succeeding survej s we u ould be inclined to think that there had been some 
mistake in the calculations However, these have been checked and reeheoked 
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and after granting a most liberal factor for erroi the results are remarkably 
small compared with our midwestern statistics Scale 20 times that of 
Chart I 

PHILADELPHIA, 1927 (CHABT VHl) 

(Two Independent Records) 

By J Alexander Clarke, MD,’^ and H B Wilmer, 

Di Claike’s plates were exposed at Swarthmore, a suburban town ten 
miles west of Philadelphia Di Clarke feels that the season was milder than 
usual Dr "Wilmer conducted two surveys, one in Philadelphia and one in 
the suburb of Germantown Bata foi the former was obtamed at the Pres 





UR ANAIiYSIS IN ALLEROl 


975 


bytenan Hospital by Dr Herbeit M Cobe, 'ind for the latter bj Dr C A 
Wbitcomb The graph on Chart VIII is the average of the fewathmore and 
Presbyterian Hospital counts, ■ttliich i\ere quite similar and both higher than 
that of Germantoim Thus of the three eastern cities studied in 1927, we 
ha-ve for Philadelphia the most accurate record 

RICHMOND VA , 1927 (CHABT \UIl) 

Record by 'Warren T Vaughan, HD” 

For this record plates ivere exposed on the sei enth floor of an office build 
ing in the center of tlie city and in the edge of the titj As similar daily 
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coimts resulted, tke suburban plates were discontinued While the eounts are 
very low, the cuive is typical and consistent with that of the other eastern 
cities 

OAKLAND, CALIFORNIA, 1926 (CHART ix) 

Recoid by Albeit H Rowe, M D - 

Dr Rowe has made the most thoiough atmospheric survey yet reported 
It IS one of the only two surveys that cover the entire pollen season, which m 
this case is the whole year The ragweed figures are incidental in the report, 
as there is so Little ragweed in the vicinity of Oakland, but it is here included 
to make this article complete for all published lagweed data and because it 
furnishes a real minimum for compaiisons Scale of graph the same as for 
the eastern cities on Chart VIII 


CONCLUSIONS 

1 Daily atmospheiic pollen records atiord practical quantitative data 
useful locally in planning hay-fever treatment 

2 Average ragweed pollen incidence is maikedly higher in the Midwest 
than in the East 

3 There is practically no ragweed pollen in the an in California 
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THE NONSPECIFIC DIAGNOSIS OF ALLERGIC DISEASE 
FURTHER OBSERVATIONS* 


By Samuel SI FciNBEna, M D Chicago 


T he lugh degree of specificitj prexaihng m the allergic indnidn'il ha been 
perhaps the earliest and most constant obser\ation made ^ ith respect to 
human liypersensitiveuess It has been repcattdlj noted and accepted as a 
basic tact that nhen one is h)perteasnc to a particular atopcu an allergic 
reaction cannot be produced b> expoaine to another atopen bimilailj, the 
cutaneous reactnitj mil show a coircbponding specihcit\ Theie maj be 
considerable argument as to the theoretic explanation foi this specific le 
sponse, \^hether it is a specific ferment action or whether it is anothei tjpe 
of antigen antibodj reaction, or whether it is> expl unable b> some other 
form of biologic imbalance But thcie is hardlj nnjone who is not tirmlj 
con'vmced of the strictlj specific nature of this phenomenon 

The conception that all allergic indiMduals might show a leactivity to 
one and the same protein would be coutrarj perhaps to most of the prerailmg 
theories in regard to the mechanism of allergic lenction However it has 
been found that there is at least one substance which is capable of gi\mg a 
cutaneous reaction in allergic individuals to which pnetieallj all allergies 
show a definite skin reaction and nonallergics do not Whether these are 
instances of general h^persensitivencss to this substance is ratlicr doubtful 
it may mean perhaps only a phenomenon of the dennal tissues 

In a previous communication* we iia\e called attention to the fact that 
when 0 02 c c of an extract of human dander is injected inti'idermallj m an 
allergic asthmatic a typical urticarial leaction results wherens in nonallergics 
this test IS negative At that time wc ga%c a tabulated report of 20 asthmatics 
who were sensitive to proteins as shown bj the cutaneous tests the human 
dander test was positive in all In a small group of asthmatics who showed 
no positive skin tests the dander test was negative 

Van Leeuwen,“ in 1922, originallj described this reaction and stated fur 
ther that it is applicable to all forms of allergv Later^ he found that some of 
these extracts also give positive reactions m normal individuals biieh prepi 
rations must be discarded or puiified by filtration through collodion mem 
brane In 192G* he estimated that this test is positive in 90 to 95 per cent of 
all allergies and never in normals As an explanation of this phenomenon he 
offers the suggestion that the substance present m dander causing this reac 
tion may be the same substance present in house dust, and that it ma} come 

Read before the Vmcrlcan Association for the Stutl> of Alleffir> Minneapolis Minn 
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from the latter getting into the scalp Van Leeuwen believes that the reactive 
material is composed of animal and plant parasites, particularly Aspergillus 
fumigatus ® He furtliei suggests that leaetions to animal hair or dander may 
be due to the same causative factor 

Keller® repoits that the van Leeuiven test ivas positive in all of a series of 
21 cases of the type of eczema which he terms ‘ ' spatexudatives Ekzematoid ” 
He also mentions the fact that out of 2 cases of hay fever, one showed a posi- 
tive reaction, and in 2 cases of uitieaiia the test nas negative 

METHOD 

It is mj^ purpose m this communication to report the results of this re- 
action as earned out on a gi eater number and variety of cases The material 
was prepared in the following manner To 1 gram of fresh human dander 
was added 100 c c of physiologic salt solution and allowed to stand twenty- 
four hours The filteied solution was then sterilized by Berkefeld filtration, 
tested for sterilitv, and sufficient phenol for a final concentration of 0 5 per 
cent added Before any batch of extract was accepted for use it was neces- 
sary to obtain a positive reaction in several pieviousb’’ proved allergic in- 
dividuals and to show an absence of reaction in a number of nonallergics 
I have found it more suitable to use 0 02 c c of the exti act instead of 0 05 
c c as suggested by van Leeuwen This amount is injected mtradermally 
on the forearm, usmg a control injection of phenolized salt solution on the 
opposite arm A positne reaction consists of a definite urticarial wheal ivith 
surrounding erjthema and usually associated with itching This occurs usu- 
ally in fi\ e to ten minutes 

RESULTS IN BRONCHIAL ASTHMA 

The cases repoited here include those leported in our pievious communica- 
tion All of the cases reported in this paper weie completely tested with 
the usual protein tests by the cutaneous method The results are summarized 
in Table I 


Table I 




VAK LEEXnVEN TEST 


^0 or CASES 

POSITIVE 

NEGATIVE 

Asthma 

134 



Total sensitne cases 

Sensitive to proteins other than 

94 

94 

0 

house dust 

72 

72 

0 

Sensitive to house dust only 

19 

19 

0 

Sensitive to foods only 

3 

3 

0 

Slightly positive to house dust 
Negative to all proteins, including 

2 

0 

2 

house dust 

40 

0 

40 

Hay Eever, total 

38 


2 ( 2 sl’tpos) 

Uncomplicated 

21 

17 

Complicated by other allergic disease 

17 

17 

0 

Hi peresthetie Ehinitis, total 

11 


0 

Sensitne to proteins 

G 

6 

Negative to proteins 

5 

5 

0 
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In a senes of 134 cases of asthma in whieli both the complete cutaneous 
tests •with all proteins as ■well as the van Leeiiwen test were made the fol 
lowing results were obtained In 94 cases of this series, or 70 per cent, 
positive tests were obtained to various proteins, of which 19, or 14 1 per cent, 
showed house dust as the only eansatue factor, and 3 showed foods as the 
only reacting agents The van Leeuwen reaction was positive in tins entire 
group of protein sensitive cases It is interesting to note in this connection 
that even those cases which did not show specific reactions to the indiMdual 
proteins but gave a strong reaction to house dust only showed a positi\e \an 
Leeuwen test in every instance 

In this same group of 134 cases there were 40 patients in whom the •van 
Leeuwen test was negati\e This group consisted of topical broncliial asth 
matics, asthmatic bronchitis, and two or three other \arieties of d\spnea 
In all of these complete protein skin tests were made and found to be nega 
tive The house dust extract was found to be negative also with the excep 
tion of two weakly positne reactions In conjunction with these experiments 
from time to time control tests were carried out on normal indniduals or 
those suffering from unrelated illness These showed negatue results 

HAT FEVER 

It is regrettable that I had paid little attention to this reaction in ln\ fe^e^ 
cases in past seasons Part of this neglect is attributable to the fact that I 
had considered it unimportant to in\estjgate this phase of the van Leeuwen 
test, as hay fever patients are known to react to proteins almost in\armbl> 
and, therefore, the practical •value of such a test was not apparent However 
it now appears that the van Leeuwen reaction may possibly ha-ve another sig 
nificance, and for this season, therefore I have thought it worth while to trj 
this reaction on the hay fev er patients 

To date I have investigated the reaction of liuman dander extract in 38 
cases of hay fever Of these cases, 21 were uncomplicated bj any other form 
of allergic disease, positne 'van Leeuwen tests were obtained m 17 weaklj 
positive in 2 and negatne in 2 One of the negative reactions was m a pn 
tient who had had three > ears of adequate treatment and who gave a negligible 
reaction to pollens this season One of those giving a weal ly positive van 
Leeuwen test also showed weak reactions to pollens In the other 17 cases 
the hay fever was complicated bj other allergic disease such as bronchial 
asthma hyperesthetic rhinitis or urticaria , the van Leeuwen tost w ns positiv e 
in all of these As a whole, the reactions m the haj fever cases w ere not as 
strongly positive as in the asthmatics 

HTPERESTHETIO RHINITIS 

In a senes of 11 cases of hyperesthetic rhinitis, uncomplicated bj anj 
other allergic disease, in whom complete protein tests were made including 
the van Leeuwen test, the following results were obtamed In G positive skin 
tests were obtained to some proteins, two of which were sensitive to Iiouse 
dust only All of these proved allergic cases gav e a positiv e v an Leeuw cn 
reaction In the 5 who gave no skin reaction to anj protein, the van Leeuwen 
test was negative 
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URTICARIA, ECZEMA, ETC 

At this time I am uiiahle to present any lepoit on any series of cases of 
iiiticaxia 01 eczema m ivliicli complete skin tests ivere checked up with the 
lan Leeuneu leaction Fiom the occasional ease lu which I have had the 
opportunity to do this my impression is that the human dander extract reac- 
tion goes hand in hand with the specific pi otein reaction , i e , if there is anj 
cutaneous reaction with an3’^ protein there will also result a positive van 
Leeuuen test However, it would requiie more extended obseivations to give 
a decided opinion on this phase of the subiect 

It would seem logical to attempt to investigate this leaction fiirthei m 
such conditions which aie claimed by some to be of allergic origin, such as 
migiaine, aiigioneui otic edema, some foims of aithntis, and others This is 
non undei process of investigation 

HAIR EXTRACT 

In oidei to deteimine whether this reacting substance is present in greater 
coiicentiation m the daiidei or the haii, fluidextracts of human han were 
prepared bj a similar technic as that used for dandei On several patients 
comparative tests were made Avith the dandei and han extracts Although 
oceasionalh a patient g<ue a stionglj' positive reaction to the hair extract, 
most reactions were aoia iveak oi entireh' negative 

It IS also voithj of note that in almost eveiy instance m which the 
ran Leemven test nas positive and in ivhich I haAe tried the mtradermal 
house dust extiact the latter was also positive However, very many of these 
house dust reactions were not as strikingly positive as those produced by the 
dandei Nevertheless, it is possible that ive have also m house dust the same 
or similar substance that is present in human dander and which is responsible 
for the skin reaction 


DISCUSSION 

The results obtained in the foregoing experiments Avould indicate that 
the intradeimal test with extiact of human dander is a valuable means of 
determining the patient’s leactiiuty to protein substances Whether or not it 
can be of use in allergic indmduals who do give specific cutaneous reactions 
has not been settled It is iinquestionablj, therefore, a great diagnostic aid 
An attempt to explain this reaction on the basis of oui conception of 
hypersensitn eiiess suggests several possibilities It may be argued that these 
cases which react to human dander extract have become hypersensitive to 
human epithelium This, of course, is not in agreement ivith our clinical ob- 
servations Anothei possible explanation is that the individual has become 
hj'pei sensitive to a specific substance -nhieh attaches itself to the epithelium 
Van Leeiiu eii thinks that this substance is the allergen of fungi, particularly 
Aspergillus fumigatus It nould be difficult to explain, hovever, how all 
allergic patients can become specifically hj’^persensitive to the same protein 
The contention that this reaction may be due to the presence of toxic 
split-protein products is open to argument because we ivould also expect a 
similar reaction in nonalleigics Hoivever, the possibility that the variation 
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between allergies and nonallergics maj be only a quautitati\c difference has not 
been investigated and may perhaps not be contrar\ to our split protein theory 
In substantiation of this it has been lecentlj shown"^ that the human skin when 
extracted with alcohol contains a substance that flushes and wheals the human 
skin when punctured into it, and that the epidermis contains this substance in 
greater concentration than the dermis 

SUMMARY 

1 An extract prepared from human dander and injected intradermally 
shows a positi\e skin reaction in practically all individuals manifesting cuta 
neous reactmtv to proteins 

2 In a senes of 183 cases of bronchial asthma hay fever and hyper 
esthetic rhinitis, m vhich complete protein skin tests were made, with posi 
tive results in 138 and negative in 45 the human dander test failed to show 
agreement in onlj 4 instances 

3 It IS suggested that there maj be a valuable diagnostic feature to this 
reaction, not onlj in the conditions described but perhaps also in other mam 
festations m avhich the etiology of allergy is still in debate 

4 It IS possible that there raa> be found other materials containing sub 
stances capable of giving a similar reaction 

5 The occurrence of such a reaction m all allcigic mdividinls without 
regard to the specific protein to which the individuals are hj^persensitive 
would tend perhaps to invoke a modification of some of our conceptions re 
garding specificity in hj persensitiveness 
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DISCUSSION 

■Dr M Murray Dcsliltn Aew lor/ Ctty — Tno jenrs ago I tc'»ted fifty children nith 
allergic asthma to an extract o£ human dander and another fifty children nith Aspergillus 
fumigatus Thp mtradermal and scratch tests wore periormed jn crciy case The o prepara 
tions voro kindJj furnished by Dr % an Leeuwen of Leiden Holland I can state now 
that in only a few instances wtro positive rcaettons obtained with cither of those preparations 
Tho following experience will bo of interest to note One and one half years ago 
a female patient, a manicurist by occupation, came under my observation for bronchial 
osthmn Her attacks of asthma were alwnjs aggravated and frequently induced on the 
days when much hair clipping was pcrformetl m tho barber shop where she was employed 
She showed strongly positive scratch reaction to both tho fluid and powdered extracts of 
human hair and dander Positive reactions were nLo obtained to a number of other 
prutP'R substances A subcutaneous injection of 0 1 c c of a 1 10,000 dilution of human 
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dander caused a Molent local reaction persisting for several days I felt justified in assuming 
that I was now dealing with a definitelj potent extract of human dander ‘With this extract 
over 100 patients with asthma were tested intradermally and positive reactions were obtained 
in onlj a few instances 

In a patient with asthma exhibiting multiple imsitive protein skin reactions the 
problem for the investigator is to determine which protein or proteins are the existing 
etiologie factois If this is not accomplished then from a practical standpoint the knowl 
edge that the patient is allergicallj sensitive is of no value The knowledge that such a 
patient also leacted to human dandei would likewise be of no practical value However, if 
we had it our disposal a single remedj, perhaps a complex synthetic chemical which when 
injected into an allcigic asthmatic would alter the reactivity of the host in such a manner 
as to render him from sjmptoms in spite of exposure to a known exciting factor of 
asthma, then aiij single test that will enable one to make a positive diagnosis of allergy 
would bo of unquestionable value Such a test, however, must pass all suspicion of not being 
nonspecific in nature and must not give pscudoreactions In the light of my experience I 
cannot accept, at this time, the van Leeuwen test as a specifically diagnostic test for 
allergj 

Dr Bay M Balyeat, 01 lahoma City, 01 la — ^Last fall about the first of October we 
began intradermal testing with human dander made up as Dr Heinberg makes his and I 
must saj that our experiences differs veiw materially fi om Dr Peshkin ’s, and conforms largely 
with the experience of Dr Feinbeig We have run a series of something over 250 in which 
we found that in those patients who are having migraine or urticaria that the reaction to 
human dander is seldom positive, while in the majoritj of cases who are sensitive to pollen 
only very mild reactions to human dander occur, but in practically all cases who are very 
sensitive to animal dander the human dander is very strongly positive 

In the collecting of human dander it is very interesting to note that it is not ensilj 
obtained, although we frequent! j think of human dander as being very prolific However, 
it does not seem so when the actual collecting is taking place I might saj, in regard to 
our collecting, that it is obtained from the heads of our insane people, and that it can be 
olitaincd, as a rule, in large quantities fiom patients suffering from encephalitis lethargies 

Now in regard to its practical value, I think it is going to be of some value For 
example, two or three patients came into the ofiBce and after taking the history I thought that 
they were entirely hypertension cases suffering from cardiac decompensation with asthmatic 
symptoms, simulating true astluna On testing them first with human dander we found 
them strongly positive, which led us to go further with our tests, and they proved to be 
tine asthmatic cases complicated with hj'pertension It seems to me that if one finds patients 
strongly positive to human dander that we are justified in searching very carefully for an 
allergic factor as a cause 

Dr Leon Unger, Chicago, III — ^Dr Feinberg and I are associated with the North 
western Clinic, ind we do verj complete skm testing, running through 200 to 250 tests 
on each case We have been running both the allergic, and the cases we deem nonallergic 
through the same routme of skm tests 

The value of the van Leeuwen test seems to lie in the elimination of the neccssitj 
of skm testing in the nonallergic group of cases We have found without exception, as 
Dr Feinberg has pointed out, that every smgle case that has had negative skin tests has 
been negative to the van Leeuwen test This group includes cardiacs and so called 
asthmatic bronchitis and other patients 

We have also found, as Dr Feinberg pointed out, that practically every single case 
of allergic patients with one or two exceptions has been positive to the Van Leeuwen test 

I know Dr Feinberg Ins been very conscientious in this work and he has discarded 
several batches of material If he gets a batch and tests it out on normals and finds that 
the normals give positive, he immediatelj discards the batch of materml and runs some 
more If he finds that the allergic cases give negative reaction, he discards the batch and 
prepares fresh ones, as he explained Then when he gets a batch which gives negative skin 
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tvstfl on normal individuals, students and nurses and so forth and gets a batch which 
gives positive reactions to allergic cases, those who give positive skm tests then that is 
the batch we use for testing for the patients 

Our results at the clinic have been very gratifying and X cannot understand wliv 
Ur Peshkin has not obtained atisfactory findings I am sure that the work uiH go on 
and at the next meeting Dr Feinbcrg wiU probably have more to report on this subject 
In tho mcintime, the test offers us a tremendous help in eliminating the necessity of skm 
testing the nonalJorgic group of cases If rre find a heart case or a hypertension case, we 
immediately do a van Lceuwen test If tho test js negative as it prneticallj alwajs is 
wo know these patients are nonallergic, and we don't have to run through 200 or 250 bkm 
tests which our experience has shown alva^s prove negative in is particular group of 
eases Up to the present time we have been testing tliesc cases thoroughly but we arc 
contemplating dropping the skm tests in those patients who give ncgatiin von Leeuacn teats 

Ur Samuel M Feinier^ C/iioa^Q III — I have tried to convey the impression that 
this particular reaction is positive in individuals that give reactions to other protoma I 
did not mean to convey tho impre sion that if it is negative the asthma is nonallergic, as 
a patient may still be allergic and not react to proteins Apparently, these do not react to 
tho van Leeuwen tests In other words, the same influentc affects the km, which ap 
parcntl} mflaeacca it to reactivity to the van Lceuwen test thus niv senes of cases reallj 
IS a comparison of tho specific cutaneous tests to this mtndermal human dander 

I do not know why Dr Peshkin has not been able to corroboratv this work There 
ure possible explanations for hia failure That particular specimen which ho got from 
van Leeuwen may liave been old I have found very frequentlr when I have had an 
extract for two months it fails to work or fails to react verj much I hare mode it mj 

practice to make a new batch at least every month That is one thing 

Another thing is that ho is dealing, as I understand it almost exclusi^’oly with 
children and wc know children do not givo the same or equal cutaneous response that 
adults do ordinarily Positive cutaneous responses in children are frequently of a degree 
that we would call negative m adults StiU wo con saj they are of significance in children 
It may bo the interpretation in children is something different from that of adults as 
far as tho positivity of a test is conccmecL 

As to the practical value of tho teat. Dr Peshkin again fails to see its importance 
I think that that point has been covered by Dr Unger in Jus distussion that whoa I 
get a negative test in my estimation at least I am quite certain tliat I am going to 
fail to get anj specific cutaneous reactions I have not failed to make the individual 
protein tests in ell of these cases oevcrthelcss for the sake of control and experiment 
i*very tunc I get a new patient whether it is hyporesthctic rhinitis or asthma, if I have the 
proper extract I make aa intracutaneous test, and if it proves negative I verj ofltn tell 
the doctor or the patient I do not think it advasable to go ahead with tho test’’ If the 
doctor wishes it, that is all right If the patient insists that is another matter 

Invariably I have found I could foretell negative skin reactions I have not had tho 

opportunity to test out any possible allergies who do not givo cutaneous reactions Whether 
this test would react on them or not I am not sure 

I am glad to hear that Dr Bvljcat has in a great measure corroborated my findings 
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CLINICAL AND EXPERIMENTAL 

BONE CTST The Etiology of Solitary Bone Cyst, Bhemister, D B , and Gordon, J E 
Jour Am Med Assn , October 30, 1926, Ixx-^vii, 1429 

The clinical picture of this case nas definitely that of an infectious disease However, 
the gross and microscopic pictures of the lesion in the humerous were practically typical of 
a bone cyst The very large number of giant cells producing extensive areas in the linmg 
membrane that were almost identical with benign giant cell tumor gave the tissue an aspect 
that was markedly different from that seen in ordinarj pyogenic osteomyelitis At the same 
time, there were leueocytes in sufficient numbers to characterize it as inflammatory The 
tibial lesions also contained large numbers of giant cells, but there the leucocytic infiltration 
and exudation were much more extensive 

The microscopic picture simulating giant cell tumor suggests a possible inflammatory 
nature for that disease and the possibibty that bone cyst in childhood is from the same 
cause as benign giant cell tumor, which occurs almost entirely in adults Cases are seen in 
late adolescence or early adult life, in which it is difficult to saj whether the lesion should 
be classified as bone cyst with a thick fleshy limng or benign giant cell tumor which has 
undergone cystic degeneration Benign giant cell tumor has often been regarded as a 
chronic inflammation, but as j et there is no bacteriologic evidence to substantiate the view 
The evidence in these two cases is too incomplete to be conclusive, but it is strongly 
suggestive that Streptococcus vindaus, isolated in each instance from the bone cjst, was the 
cause of the disease Animal experiments were insufficient in one case and unsuccessful in 
another The fact that the microorganism is the same as that found by Gilmer and Moody, 
Rosenow, Haden and others in chronic periapical dental infections, which usually develop 
silently, producing extensive bone absorption and frequently large pockets without surround 
ing new bone formation, lends support to this view 

TTTBEECXTLOSIS A Comparison of the Birquet, Mantoux, Bing, and Tuhercumet Tests 
in Eymanhurst Children, Stewart, C A , and Collins, A E Am Jour Dis Child , 
September, 1926, xxxii, 367 

In healthy children having negative tuberculin tests, the ring and tuhercumet tests 
are uniformly negative 

In children not suffering from acute infections, but having positive Pirquet and Mantoux 
tests, together with such chmeal findings as enlargement and calcification of the bronchial 
lymph nodes, slight occasional elevation in temperature, undernutntion and a history of 
exposure to tuberculosis but with no evidence of clinically active tuberculosis, the ring and 
tubercumet tests are negative Under such circumstances, negative rmg and tuhercumet 
tests apparentlj are confirmatory evidence that tlie tuberculous focus is inactive and thus of 
definite clinical value 

In definitely active tuberculosis the ring and tubercumet tests usually are positive 
Positive nng and tubercumet tests are not specific tests for active tuberculosis, for they 
maj become temporarilj positive as the result of acute nontuberculous infections 

To be of significance, the positive rmg and tubercumet tests should be persistenth 
positive Under such circumstances when certain chrome nontuberculous infections, such as 
pyeloeystitis, osteomyelitis, and others are excluded, persistently positive ring and tubercumet 
tests should cause one to suspect strongly the presence of active tuberculosis 

A diagnosis of active tuberculosis on the basis of positive ring and tubercumet tests 
alone should not be made 
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In making a diagnosis of active tuberculosis, the results of the ring and tubercomet 
teats should be used uith and not to the exclusion of other established methods of cxamina 
tion 

Tests, such as the nag and tubercuraet reactions, which ore known to be positive in 
cases of active tuberculosis and negative in healed tuberculosis, undoubtedly will prove of 
value when their limitations arc fully understood 

The Intracutaneous Salt-Solution Wheal Test, Stem W G and Cohen M B Jour Ara 
Med Assn , October 23, 1926, Ix'ttvii, 1355 

In the absence of edema, the latracutnneous salt solution test is a simple rapid, and 
accurate method of determining circulatory dehciencies in the extremities 

Sixty minutts or more is the normal disappearance time of the salt solution- 
In all instances in which clinical circulatory deficiency exists the disappearance tune is 
diminished, m the area just above the scat of gangrene {existing or threatened), it Is 
frequently as low as five minutes 
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Works on Allergy 

U NPOETUNATELT the major portion of the available contributions on allergy both 
experimental and clinical are uidely scattered through a large number of current 
periodicals The student of this subject is therefore faced at the outset xvith considerable 
difficulti in the building up of his reference librarj At the same time there are many 
excellent monographic contributions which as a whole make a very good three foot reference 
shelf 

Many of the earlier works dealing especially with fundamental principles are long 
since out of print and therefore need not be mentioned Two of these however are certamly 
deserving of a few remarks Blacklej ’s original book written in 1873 is an inspiration to 
all who hare an opportunitj to read it In his Experimental Besearches on the Causes and 
Nature of Caiarrhus Acstwus Say Fever or Say Asthma we find that he has anticipated 
most of the methods winch we emplov today In this book we find a method for pollen 
plating and countmg verj much as we use it today and a pollen prevalence curve which is 
directly comparable to the manj which have appeared within the last few years 

The other of the out of print works which should receive especial mention is Vaughan's 
Protein Split Products in Relation to Immunity and Disease for in the reviewer’s opinion 
an acquaintance with the contents of this book and the viewpoint of the author gives the 
reader a clearer understanding of the fundamental processes of anaphjlans and allergy 
than does any other of the older works It is true that newer theories have smee been 
proposed, the terminology of which conforms more to the more recent knowledge gamed 
partioularlj from a stud) of colloidal chemistry but so far no new basic theory has received 
generabzed recogmtion or supplanted the older theories summarized in this work 

Among the works on clinical allergy Duke’s Asthma, Say Fever, Urticaria and Allied 
Manifestations of Allergy and Scheppegrell ’s Say Fever and Asthma, should still find a 
prominent place on the book shelf of every allergist Duke finds aUergy a factor m a 
remarkable diversity of clinical conditions Smee the appearance of Ins book nearly all 
of these observations have been confirmed by other workers This is the only work in which 
any great amount of attention has been given to Physical AEergy 

Scheppegrell deals almost entirely with pollen allergy The reviewer feels that his book 
should be widely read particularly because the botany of allergy is more comprehensively 
given than in any other monograph 

On the other hand since this work was published the list of hay feier producing plants 
has received many additions and some revision. The second edition of Balyeat’s Say Fever 
and Asthma contains a large section devoted to botany and is the only work in which the 
bst of hay fever producing plants is entirely up to-date 

Balyeat’s book was written primarily as a manual for the use of the patient and can 
be highly recommended as such but at the same time it is a book that may be read with 
profit by the physician and indeed by the allergist 

Another 1928 addition to the allergy shelf is Thomas’ Asthma It contains minutiae 
which are of service to the beginner but its chief value to the student of allergy lies m the 


Note In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume 

We trust that the scientific mformation printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto 
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author's detail of Ins methods for bactenologic alud^ and treatment Por Thomas la ono of 
the group nlio are confident that specific bactcml sensitization plnjs a part in asthma 

Two volumes wliieli are nlnn/s desirable as reference works and between the covers of 
wJueli a wealth of information is contamed art Kolmer s Infection Immunity and Siolooio 
Therapy which Ins a largo section devoted to clinical allergy and Zinsser s Infection and 
Uesi&tance Another much smaller volume which should find a place and which has likewise 
already been renewed in these columns is Wells Chemical Aspects of Immunity 

We can say quite truthfuHv that the outstanding recent advances in the studv and 
treatment of clinical allcrg} have been made in this countrv We do sij also with some 
degree of truth that interest in the subject m Great Britain and on the Continent has 
lagged far behind Amcricau interest But there arc certain importiint oxoiptious In France 
interest in anapliylaxis Ims never lagged True until rcLcntly at least skin testing has not 
been prosecuted as vigorouslv as on tins side of the Atlantic but there arc few phases of 
nnaphjlaxis and allergy in which tJic tontributiona of French authors will not riccivc con 
sidemble mention 

Charles Bithet who in I90J coined the word anaphylaxis published in 192o n fnirlj 
complete review of work that has been done In the intervening twentv years and brings 
his conceptions of anaphylaxis up to date Little mention is made of clinic ij allergic 
manifestations las interest being primarily in experimental annphjlaxis but this in no way 
detracts from its interest to the allergist 

Among other relatively recent French contributions well worthy of possession are 
LumiSre a The Prollcm of Anaphylaxn m which he presents his theory of colloidal precipita 
tion, Arthus' From Anaphylaxie to Immunity Danysz Theory of Immunity Anaphylasts 
and AnUanaphylaxie Minct ond Leclcrcq s The ProcUcnl Applications of Anophylnzi^ in 
which the authors discuss such conditions as scrum sickness drug idiosvnrrnsy echinococcus 
sensitization anaphylaxis lu infectious diseases diagnosis of cancer of echinococcus infec 
tion of typhoid fever and tuberculosis and anaphylaxis in general Laroche Bichct and 
Saint Gitous Ahmentary Anaphylaxut primarily a clinical study and Calup and Segard s 
PatfiopeftcsM ond Treatment of Asthma which is entirelv cluneal 

Nor are all of the continental contributions French in origin We should not fail to 
mention VanLccuwen 'a AUeryie Diseases Incideutly 'VanLeeuweii has written a supple 
mentary orticle in Intcmaiional CUntes tor Juno 1927 which explains perhaps a little more 
clearly than does the book lus conception of so called miasmatic asthma 

Frank Coke has stressed the importance of studying asthma as an allergic mnnifesta 
tion as much as any other man in England His expcncncea have been collected into Ids 
book on Asthma This is a comprehensive exposition of tlie subject The author 3 cJassifica 
tion as to tjqies is original and interesting Ho classes asthma into the protein sensitizdtion 
types the thin type, tho week cad tvpe the day or night type the tjTie combining asthma 
witli colds the localitv tyqic the periodic the menstrual, the occupational the drug sensitive, 
the broncliial type the type associated with rapid heart and tho colloidochsiu 

The author adds a new term adzyme" which to tho mind of tho reviewer docs not 
clarify our understanding of annphvloxis but wLlch as the author suggests is for use only 
until a better understanding of the phenomenon has been reached Wc feel that it is an 
unnecessary term Another section that should interest the American reader is his discussion 
of vaccine therapy particularly the method of cologenoua autogenous vaccine therapy tint 
has been developed by Danysz 

The allergist who sees anv large rolnme of eczema or dermatitis is inclined to feel that 
the dermatologist pays too little attention to tho possibilities of protem sensitization B 
Cranston Low a Scotchman ins written an entire volume on tJio rchtion of allergv (o 
dermatologic lesions and one will find considerable of interest in Ins Annphyloiw and 
Sensiti ation His original work presenting evidence of the development of an immunity 
following cpidermophy ton infections is tsptciallv worthy of note TJio work is nbundnotly 
illustrated with many color photographs 

The otolaryngologist has in many localities been likewise slow at accepting the theories 
of allergy James Adam of Glasgow has written a volume on Asthma an I Its radical Treat 
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merit One mnj anticipate liis attitude in reading in the preface that "much water and 
more wmd, mostly anaphylactic, Ins flowed under the bridges since the first edition was 
written ” 

The author presents his hypothesis that asthma is primarily a toxemia due in part to 
putrefaction and absorption from the intestines and in part to some error in nitrogenous 
metabobsm which is closely connected with excess of carbohydrate in the diet He claims 
that oxidation of the excess of the simpler carbohydrate molecule seems to interfere with 
proper oxidation of the more complex protein molecule He presents no convincing experi 
mental evidence He discusses anaphjlaxis in some detail and admits that there are some 
anaphylactic cases but on the whole ho has little patience with the theory of allergj State 
ments such as the follouing might bear some argument " Idiosyncrasy to feathers does 
occur m which case asthma usually arises when or shortly after the patient goes to bed, 
it has nothing to do with the attack that so suddenly comes between two and four AM ” 
The author marshals his evidence against allergy as the fundamental cause for asthma and 
this IS well worth reading even though the reader may not agree with him The aim of 
Adam's treatment is first to detoxicate and then to prevent toxemia bj insistence on a 
healthy mode of life While this is in plaj he attempts to reduce \agal irritability, and 
possible sources of irritation and of sepsis, especially in the nose are treated He states 
children can nearly always be cured by attention to teeth, tonsils, adenoids, bowels and diet, 
exercise and cold sponging in the mornmg and the avoidance generally of coddling A 
weekly mercurial should be given He divides adult cases into three groups, nasal cases in 
which elimmation of the nasal trouble will go along way to cure, digestive cases (toxemic), 
and allergic cases This third group are according to the author m a minority 

A volume of the highest value to students of bacteriology and immunology, which has 
just made its appearance is Jordan and Falk's Newer Knowledge of Bactenology and 
Immunology The editors lia\e marshalled a great galaxy of names among the mdividual 
contnbutors Among the articles in this lolume which should be of especial interest to 
immunologists are those on the chemical structure of bacteria, bacterial oxidations and 
reductions, protein metabolism of bacteria, enzymes of bacteria, filterable viruses, the 
bacteriophage, elective localization of bacteria, bacteria of the intestmal and respiratory 
tracts, the immunologic basis for different types of infection by blood protozoa, the 
mechanism of phagocytosis, local and tissue immunity, control in standardization of biologic 
products, the origin of antibodies, nonspecific protein therapy, chemotherapy of bacterial 
diseases, and many other chapters 

Those who are acquainted with Coca’s presentation of his theories of atopy as they are 
found for example m Tice’s Medicine will be interested in his chapter in Jordan and Falk 
in which he briefly presents and defends his theory of atopy Manwanng presents an 
extremely clear and yet brief summary of Ehrlich’s side-chain theory followed by criticisms 
of it which more recent work has raised Manwanng ’s own enzvme theory which he pro 
poses as a substitute is not followed as easilv as is his presentation of Ehrlich’s theon 

Another recent volume into which allergy enters only incidentally but which is full of 
information and facts for the immunologist is the work on Filterahle Viruses edited by 
Elvers 

Those who are mterested in serologic investigations and the humoral aspects of im 
munity will find considerable of interest in Browning’s Immunochemical Studios This is a 
compilation of work done mainly in the pathological department of the Hmvcrsity and 
Western Infirmary, Glasgow, and deals with investigation in the nature of antigen, antibody 
and complement 

Those who are delving into the possibilities and the results of clinical immunization 
agamst the bacterial diseases wall find in Bobertson’s Therapeutic Immunization a presenta- 
tion of the author’s wide experience and conclusions Methods are described in quite minute 
detail 

Very good information on vaccines and biologic implements of therapy is to be found 
in Sobs Cohen and Githens’ Pharmaco Therapeutics The senior author presents in detail 
his technic and the theoretical considerations in connection wath his selective pathogen culture 
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method. A great deal of laformation ib to be found in this volume also on the pharmaco 
dynamics of calcium and other inorganic ions Por information on biologic therapy Kolmer s 
monumental work should not be overlooked 

Works on Vital Processes 

The student of allergy is a student of vital activity Allergy does not occur m dead 
substances The phenomena of anaphylaxis, irnmniuty and allergy are abnormal manifesta 
tions of vital activity Por an intimate imderstandiog of these manifestations one must 
have a well grounded understanding of normal activity The following works are suggested 
for this purpose 

Bayliss^ Collo\doi State la an excellent introduction to an understanding of colloidal 
chcmistrj in its medic \I and physiologic aspects We might term it the A B C of colloidal 
chemistry 

A senes of lectures on Swlogtc Aspects Colloulal and Physiologic Chemistry has been 
published in book form by The Mayo Foundation. The first chapter contributed by Robert 
A Millikan deals with Principles Underlying Colloid Chemistry Martin Fisher contributes 
a chapter on Colloid Chemistry in Biology and Medicine Robert Chambers writes on the 
Physical Properties of Protoplasm Ross A Qortner tells of Adsorption and Vital Phenomena 
E Franklin Burton covers the Physics of the TTitmraicroscope and the Optical Properties 
of Colloid Particles The hat chapter by William T Bone deals with the biologic effects 
of life 

Dr Robert Chambers also has aa oxcellent paper on The hiaiure of the JAinng Cell as 
Itevealed hy ificrodwscclwm m The Sarvey Lectures Sents 22, 192G 27 la this same 
volume IS a brief but excellent discussion on Orgonto Chemistry its relation to medicine by 
Dr Richard Willstatter of Munich 

There is a volume which should bo m the hands of every student of vital activity 
This 13 General Cytology edited by Edmund V Cowdry Three chapters m particular deal 
With the subject under consideration These ate Some General Considerations of ihe 
Chemistry of Cells by Albert P Matthews Permeability of ihe Cell to Dif using Substances 
by hlefle H Jacobs and Reactivity of the Cell by Ralph S LUJie 

A companion work to General Cytology Special Cytology edited again by Cowdry is 
the best reference work available on the histology embryology and function of differentiated 
cells such as are found in the various tissues of the living body For the purpose of the 
present revjen we would recommend particularly the chapters on the Special Cytology of 
the Skin, the Mucous Membrane of the Respiratory Tract the Intestinal Epithelia, the 
Liver the Reticulo endothelial System and tho various types of leucocytes in the circulating 
blood. 

WiUslatter, mentioned above has contributed a brief but instructive orientation mono 
graph on Problems and Methods m Ensymo research 

We must remember that in allergy and anaphylaxis we are dealing not only with the 
vital actinty of the host but also with the biologic or vital activity of the antigens and 
that the biochemistry of tho latter must also bo studied Buchanan and Fulmer have 
written a monumental work on Physiology and Etochemistri/ of Bacteria which contains a 
wealth of information but is lery highly technical and therefore rather difficult of digestion 

AUergy — Asthma Say Fei-er Vriicana and Allied Manifestations of Reoeium bv 
William W Duke, PhB, MD Kansas City, Mo 339 pages Cloth With seventy five 
lUnstrations C V Mosby Co, St Louis, Mo 1625 

Say Fever and AsthmOy Care Pretentton and Treatment, by William Scbeppegrcll 
AAT , MJD 274 pages, cloth Lea L Febiger, Philadelphia, Pa 1922 

Say Fciet and Asthma^ Thetr Cause Prevention and Treatment By Ray M Balycat 
MjV MJ), P.ACP, Second Edition, revised and enlarged Pages 310 Cloth Dans 
Philadelphia, Pa 1928 
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Asthma — Its Diagnosis and Treatment, bj Wilham S Thomas, MD, Associate Attend- 
ing Physician in. Imninnolog) , St Luke’s Hospital, New York Tuentj illustrations in black 
and white and sii in color Cloth Pages 279 Paul B Hoeber, Inc New York 1928 

A Practical Texthooh of Infection, Immunity and Biologic Therapy with Special 
Bcfcrencc to Immunologic Tcchnic, by John A Kolmer, M D , Dr P H , D Sc (Hon ) 
Professor of Pathologj and Bacteriology in the Graduate School of Medicine, Univ of 
PennsjlTania, and Member of the Eesearch Institute of Cutaneous Medicine, Philadelphia 
Goth 202 onginal illustrations, 51 in colors Thud Edition, thoroughlj leiised and mostly 
rewritten 1210 pages W B S lunders Co , Philadelphia 1924 

Infection and Resistance, bj Hans Zinsser, M D Third Edition Cloth GG6 pages 
The Macmillan Company, New York, N Y 1923 

The Chemical Aspects of Immunity, bj H Gideon Wells, Ph D , M D , Professor of 
Pathologj Unii of Chicago, Dnector of the Otho S A Sprague Memorial Institute Cloth 
Pages 254 The Chemical Catalog Co , Inc , New York 1925 

L’Anaphylaxie, Par Charles Richet Paper Pages 32S Librairie Pelrx Alcan, 108, 
Bouleiard Saint Germain, 108, Pans, Fiance 1923 

Le Prohleme de L’Anaphylaxie, par Auguste Lunnore Avec 46 figures, dont 22 cn 
couleurs d’apres autochromes Cloth Pages 237 Librairie Octal e Doin, Gaston Doin, 
Editeur, 8, Place de I’Odeon, Pans 1924 

De L’Anaplnlaaie a L’lminunite, par Maurice Arthus Paper Pages 358 Masson 
et Cie, Editeurs, Libraires De L ’Academie de Medecine 120, Boulevard Saint Germain, 
Paris 1921 

Origine, Evolution et Traitement des Maladies Chroniques, Non Contagieuses TMorie 
de I’lmmumtd, de I’Anaphylaxie et de I’Antianaphylaxie, Par J Danysz Paper Pages 
130 Librairie J B Baillicrc ot Fils, Pans, 1920 

Lcs Applications pratiques de I’Anaphylaxie, par les Docteurs Jean Minet et J Leolercq 
Cloth Pages 94 Librairie J B Bailliere et Fils Pans 1913 

L’Anaphylaxt-e Alimentaire, par les Docteurs Guy Laroche, Charles Eichet Fils et 
Franjois Saint Girons Paper Pages 95 Librairie J B Bailhere et Fils Pans 1919 

Pathogenic et Traitement de L’Asthmc, par J Galup et M Segard Paper Pages 
262 Librairie Octave Doin Pans 1927 

Allergic Diseases, by W Storm van Leeuweii, J B Lippincott Co, Philadelphia, Pa 

1925 

Asthma, by Frank Coke, F R C S Cloth Pages 260 Frontpiece in color and other 
illustrations Wm Wood and Co , N Y 

Anaphylaxis and Sensitization With Special Reference to the Skin and Its Diseases 
Bi R Cranston Low, MD, FRCP With 16 colored plates and 7 half-tone illustrations 
Cloth Pages 384 William Wood A Co, New York 

Asthma and Its Radical Treatment, bj James Adam, MA,MD,CM,FBFP 
S (Glas ) Second Edition, Revised and Enlarged Cloth Pages 224 C V Mosby Co, 
St Louis 1926 

The Newer Knowledge of Bacteriology and Immunology, by eighty two contributors 
Edited by Edwm O Jordan and I S Falk Uniiersitj of Chicago Cloth Pages 1196 
The XJmiersitj of Chicago Press, Cliicago, III 

FiltcraVle Viruses Edited bi Thomas M Rivers Cloth Pages 428 Williams L 
Wilkins Co , Baltimore, Md , 1928 

Immunochemical Studies Edited by Carl H Browning Cloth Pages 239 William 
Wood & Co , New York, N Y 

Therapeutic Immunization in Asylum and General Practice, by W Ford Robertson, MD 
Cloth Pages 278 Milliain Wood Co, New York 1921 
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Tharmaco Therapeuixcs 2Iatena "Mcdti-a and J^rup Jction Solomon So)i3 Cohen 
M D , and Thomas Stotesbury Githena, M D Cloth Pages 2009 D Appleton <51 Co 
Nenr lork, N 1 1928 

The Colloidfll Sioie xn Its ZTedico^ ond Fhysxological Aspects, by Sir Willnm M 
Bayliss, F R S M A , D Se , LT D Professor of General Physiology in Universit> College 
London Cloth Pages 95 The Oxford Medical Publications London 

Lectures on the Bxologxc Aspects of Colloid and Physiologic Chemistry A Series of 
Lectures given at the Ma}o Foundation and the University of Minnesota, Iowa Washington 
(St Louis), and the Des Moiucs Academy of Medicine lown Cloth Illustrated Pages 
244 W B Saunders Company Philadelphia, Pa 

The JSarvey Lectures Delivered under the auspices of The Harvey Society of New 
lork, 1926 1927 Under the Patronage of the iSen York Academy of Medicim Senes SXII 
Cloth Illustrated Pages 164 T\illiams Wilkins Company Baltimore Md 192S 

General Cytology A Texthoot of Cellular Structure and Function for Students of 
Biology and Medictne Edited bi Fdatand. V Corrdry Cloth Pages The University 

of Chicago Press Chicago, 111 

Special Cytology The Form and Functuyns of the Cell xn Bealth and Disease Edited 
by Edmund V Gowdry Cloth 693 illustrations Pages 702 Paul B Hoeber Inc , New 
York 1928 

Prohlems and Methods in Fn yme Jtescarch by Richard Willstatter (Munich) Paper 
Pages 62 Published by Cornell Unnersity, Ithaca, New lork 1927 

Physiology and Biochemtstry of Bacteria by R B Buchanan Ph P and Ellis I Fulmer 
PhD Cloth Pages 516 Illustrated The Williams Uilhins Oo BTltimore Md 192S 
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EDITORIALS 


The Nature of Bacteuophage 

'T'HE observation by Twoit m 1915 and d’lleicllc in 1917 of transmissible 
J- lysis in bacteria constituted a pbcnomeiion of sucli novelty that neatly all 
bacteriologists have interested themseltes deeply in its study Many haxe 
earned their investigations to gieat length and liaAC contributed abundantlj 
to our knoAx ledge of the piocess, but so far none has leached a generally 
accepted understanding of its mechanism Nearly every man who has con- 
ducted extensive observations in this field has offered his own theory so that 
theories there are aplenty but there are none against which other obserx'crs have 
not raised serious objections 

D’Herelle believes that the lytic pimeiple is a foreign filterable virus 
Avhich parasitizes bacteria, destroying them by lysis lie looks upon bacterio 
phagy as a contagious disease of bacteria The infecting agent is an ultra- 
microscopic filterable coxpuscle multiplying at the expense of young livmg 
bacteria some of which latter may acquiie an immunity to the parasite becom- 
ing resistant to its lytic action 

Kabeshima xvas probably the first to disagree xvitli d’Herelle and sug- 
gested that the lytic agent was a cataljzer produced by the digestive glands, 
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possibly also bj leucocytes ubieli activated i diastise normillj present in the 
bacterial cells, the latter causing destruction of the cell This view has few 
adherents 

A rather widely fa-vored explanation uas foimulated by Bordet and Ciuka 
m 1920 who behe\c that the essential process is an antolysis resulting from a 
rupture of the equibbiium existing in the living bacterium between assimila 
tion and metabolism This is spoken of as a nutntne Mtiation “With a 
breaking of the balance between anabolism and catabolism the bacteria un 
dergo self destruction The products of this autohtic destruction are toxic 
for other bacteria in the culture and when liberated incite autoly sis in neigh 
boring bacteria, thus making the htie process transmissible A criticism of 
this theory which appears to ha\c considerable \\ eight in that most of the cm 
dcnce so far adduced tends to confirm d’Herelle’s original assumption that 
the bacterioplngic principle is particulate m nature and is not a substance in 
solution Moreover theie is some criticism of the manner in \\hich Bordet 
and Ciuka explain the origin of the ly tic principle Tliey obtained it through 
the action of leucocytic exudate of guinea pi^s after mtrapentoneal inocula 
tion of B coh They suggested that the exudate releases the htic action 
But as Bronfenbrenner and others ha\t pointed out bacteriophage appears to 
be as univeisalh distributed as bacteria themsehes, and it is difiScult to cstab 
hsh that no bacteriophage nns intiodiiced into cultures along with the leuco 
cytic extract Bordet and Cml a bclie\e that bacteriophage is an autolysis 
arising in the bacteria flora vitiated metabolic actiMty probably originally 
incited by some as yet hypothetical external influence but capable of self 
propagation because of the toxic stunulatne actiou on other cells of these 
liberated autoly tic products 

ifost investigators agree xnth d Herclle that bacteriophage is corpuscular 
and has definite mass, the estimated diameter ranging from twenty to ninety 
millimicrons or about the size ot a protein micella Not so many ha've agreed 
that dTJerellc has positivclv established his conception that bacteriophage is 
actually a Ining substance He belic\es that he has demonstrated that it 
possesses pow ers of enaironmental adaptation of propagation and of metabolic 
assimilation in a heteiogeneous medium But other explanations for his con 
elusions ha^e been suggested and the question whether bacteriophage is a 
Imng reproducing extra bacterial substance has not been settled 

Kuhn in 1919 made a careful microscopic stncU of certain bacterial forms 
present in cultures which appeared swollen anti contained small granular 
bodies which he called Pettcnl ofer bodies After further study in 1926 he 
stated his belief that these bodies were a aims Ining m s-yrabiosis with the 
bacterial cells, thus aligning himself more or less with d Herellc He states 
that he lias seen the minute granules or spores liberated after the bursting of 
the swollen bnefern, attach tlicmselaes to new bacteria Ihis parasite accord 
ing to Kuhn belongs in the classification of injxomyectes 

Koch and Ziegenspecl haic made someAvlmt similar observations and 
reached very much the same conclusion 
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Beguet has proposed an osmotic theoiy of baeteriophagy Some bacterial 
cells, the so called sensitive cells, absoib colloid fiom the surrounding medium 
increasing their osmotic pressure so- that tliej" su ell and burst This bursting 
liberates laigei amounts of colloid mateiial in the neighborhood of adjoining 
bacteiial cells and the lattci piocecd to repeat the experience of the former 
The osmotic equilibrium existing between the germ and the absorbed colloid 
or the colloids piesent in the medium is distmbed Some cells are destrojed 
by an excess of luteinal pressure uhilc others ean adapt themselves to a lower 
pressure theiebj" becoming lesistant 

This theory has not gained great favor As Hadley says, such theories 
take undue libcities uith oui piesent knowledge of plnsical chemistry as 
applied to colloids in the bacteiial cells and the power of absorption from the 
medium “One might almost come to belieie after reading such a presenta- 
tion as that of Beguet that the living micro-organism is merely a tov, existing 
only to be plajed on bj' its colloidal einiionmcnt, rather than a biologic en- 
tity possessing in itself an inheient directire mechanism ” 

Wollmann bclieres that* the Ijtic element arises ■within the bacterial cell 
In his eailiei work he suggested that the reaction of bacteiiohsis is due to 
corpuscular elements which arise from the bacteiial cells themsches and are 
tiansmissible fiom mothei cel! to daughter cell or perhaps from affected cell 
to normal cell through the external medium In this 'we find a suggestion of 
an heieditan tendency which maj be transmitted in the offspring but not only 
in this wmy but also from one mature cell to another mature cell across an 
intervening eni n onment This is indeed a new idea 

kloie recently Wollmann has elaborated on his thcoij of hereditary fac- 
tors Wollmann belic\es that the hereditary factors are corpuscular in nature 
and that -1111111 tlicv arise within the bacterial cell they may exist outside of 
the cell, thus developing a ccitain degree of autonomic activity and may pro 
duce in other iroimal cells the modifications of which they are the bearers 
Wollmann ’s hjpothesis might be described as a cross between that of 
d’Herelle and that of Bordet and Ciuka He calls into play an extracellular 
living corpuscular element but one Avhich originates in the metabolic activity 
of the bacterial cell and incites similar metabolic derangement or rupture of 
equilibrium between anabolic and catabolic function in neighboring cells The 
diffieult-y w ith the acceptance of this theory is the conception of the transmis- 
sion of acquired hereditary factors through the external errvir onment and the 
conception of a fragment or portion of the living cell taking on an autono 
mous existence so that it can continue to live outside of the dead cell 

Hadley suggests j ct another hypothesis, one which he admits is yet rm 
proved but has much nr its favor and should be considered as a possibility 
w'^hen attempting to explain the results of any new experimental observations 
This author aligns himself with those "w^ho believe that the evidence favors a 
Irving nature for the baeteiiophagic principle On the other hand he is in- 
clined to accept the evidence that transmissible lysis may appear in a bacterial 
culture in wdricli the possibility of introduction of bacteriophage from the 
outside has been completely eliminated His conclusion is then that the 



EDlTORlAtS 


09 ^^ 

bacteriophage is a Ining eorpusculai extracellular substnnct which arises 
from the normal Ining bacteria With tins as a start he elaborates his micro 
bic dissociation theorj 

Briefly, Hadlcj believes that rcpioduction m bacteria is by no means as 
simple a thing as the ordinary fission nith nhich all are familiar He presents 
the accumulated e\idcncc suggesting that there ma> at times be a sexual form 
of reproduction m nhieh complete In mg bacterial units assume forms, some 
times ^erj minute foims, which have m the past been generally unrecognized 
In support of this he mentions such phenomena as the passage of granular 
forms of the tubercle bacillus and of other bacteria tbiough porcelain filters 
and states that with some bacteiia repeated leculturmg of these ultramicro 
scopic gianular foims and probablj together uith ceitain environmental al 
terations in the media, sometimes causes the cultures to revert back to the 
original ‘normal” bacterial form That bacterial miiltiphcatjon is not merelj 
a matter of simple fission is suggested lus list of nccesson means of repro 
duction (1) conjugation and zj gosporc formation folloued bj endosporiila 
non, (2) gonidn formation (macrogonidia and miero^mudia) (3) a process 
of budding uluch maj or raaj not be related to the formation of gonidia (4) 
propagation tiuough the formation of svmphstc aggregates (the bacterial 
plnsmodmm" of Almqmst) 

Hadlej s suggestion is that baclernl dissociation into its less tvpical 
forms occurs uorraalh particularh under specific environmental alterations 
The environment'll changes being kept const int there is no reason why the 
bacterial mutation should not persist onlj to be changed again nhen the sur 
rounding medium becomes changed to a less propitious state 

Ilndlev then vsould attribute the change to an alteiation ongmating 
within tlie bacterial col! Bronfenbrenner on tlie other hand states that dur 
mg the last four jears he Ins attempted repcatedlj bj various procedures to 
induce the spontaneous appearance of phage m a varietj of cultuics knonn to 
be free from phage So far the results have been cousistenth negative He 
does state, houever that lecentlj Fukuda reports havnng succeeded m indue 
mg spontaneous production of phage m cultures of known puritj 

There arc mnnj other hypotheses that have been suggested ns explana 
tioiis for the phenomenon of transmissible lysis It has been suggested that 
bacteriophage resembles a growth hormone or exhibits cytotoxic properties 
and causes such an increase of aictabohc 'ictiv ity in the bacteria that lysis 
occurs as a terramal stage of this trophic disease Another suggestion is that 
v\ith the abnormally rapid rate of bacterial growth the amount of proteolytic 
enzvmc set free by the bacteria is so great that the snpph of protein is tx 
hausted and the fermentb attack the bacteria themselves 

BaiFs hypothesis closelv resembles that of Wollmanu According to him, 
autolysis is due to the loss bv the hactcrial chromosomes of their anabolic 
function The cells with imperfect chromosomes possessing oiih the function 
of catabolism undergo dissolution The imperfect chromosomes arc thereby 
sot free and art capable of initiating similar vitiation m other bacteria 
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Theie are jet otliei tlieoiies 'vvlnch have few oi no adherents other than 
then originators 

In summarizing the evidence pio and con, Iladley, wlio is not an advocator 
of d’Herelle’s theory, viites as follows “Bordet stated two years or more 
ago that d’Herelle would soon he left as the sole supporter of his virus theory 
This IS undoubtedly true foi it is seldom noM that one encounters further 
reports of a sustaining natme In this regard, however, it is a curious and 
unfortunate circumstance that the loss of picstigc of d’llerelle’s view has not 
followed the actual disproof of anj' of his splendid aiiaj-' of facts nor has it 
followed the setting up of countei proof It seems to hare been determined 
largely bj' that pooilj' defined and seaicelj' scientific feeling of ‘general im- 
piobability ’ ” Elsewhere he saj's, “At piesent it must be frankly admitted 
that d’Heielle’s theory is the one that cvplams most satisfactorily the great- 
est number of observed facts Moieovci, the theoij is so strongly fortified 
that it can nevei be disproved hi icsoit to juggling and to leinteiTireting the 
facts that he has presented toi lie has contiibiited the onh possible interpre- 
tation of this bodj of facts as tlicj now stand In other w ords the disproof of 
d’Herelle’s view as also of the theory of Boidet and Ciuka depends entirely 
on the accumulation and analysis of new facts ’’ 

Bronfenbrenner states, “Although facts conceining the phenomenon of 
bacteriophagy leave an impicssion that the actne agent of transmissible lysis 
IS a bacteiial product, the rcpoits conecining the successful pioduction of 
phage from bacteria without the inteimcdiai-j of other biologic materials have 
thus far not been entirely convincing ’’ 

At the piesent time anv slu^eJ of the field of hypotheses evplaming trans- 
missible lysis must be presented fiom an agnostic point of new We know 
that the phenomenon exists but so far ive possess no ln^ulnerable theory re 
garding the mechanism of its production 

RErEBKNCES 

iHadley, Philip The Twort d’HcrclIe Phenomenon A critical renew and presentation of 
a new conception (homognnuc theori) of bacteriophage action. Tour Infect Dis i 
April, 1928, xlu, 263 

^Bronfenbrenner, Jacques J Virus Diseases of Bacteria — Bactenophagj In Filterable 
Viruses edited bj Elvers, 'Williams and Wilkins, Baltimore, 192S, 373 
sBronfonbrenner, Jacques J Bactcriopliagj In The Newer Knowledge of Bactcriologi 
and Immunologi, edited b) Jordan and Falk, Unnersiti of Chicago Press, 1928 

~W T F 


Erratum 

In the article by Edtvard Hollander, entitled Siuches m BtUanj Tiact Dis- 
ease, June issue, page 863, seventh line, “30 c c of 25 pei cent magnesium sul- 
phate’’ should read “30 e c of 33 per cent ’’ 

In the sixth line of the legend on page 865, “30 c c of 25 pei cent magne 
Slum sulphate’^ should read “30 c c of 33 per cent ” 
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CLINICAL AND EXPERIMENTAL 


ALLERGY 


THE VALUE OF PHOSPIfORlS AND CALCIUM IN ASTHMA HAY 
FEVER AND ALLIED DISEASES- 


Br Alexander Sterling M D , Philadei run Pa 


F or the last twents 'veais theories of aniniRl experinicntnl Tnnphslasis 
base been advanced bj different in\e&tigators The liter iturc up to date 
IS full of contro\crsies as to the real nature responsiblt foi amph'ihvis espe 
cially the interpretation of its analogous occurrence in the human In the lat 
ter It mihes its appearance in different clinical entities known ns allergic 
diseases for instance bronchial asthma hav fcicr, anp,ioneurotic edima, and 
certain skin diseases for example serum disease, urticaria er^tliema and 
eczema Others include certain {,astrointcstinaI disorders, some forms of c}s 
titis, artlintis, etc 

In other words anaphjlaxis is produced in animals as a result of expcri 
mentation and it is analogous to the so called allergic manifestations as 
obsened m chmeal medicine The anaphi lactic phenomtna are considered 
acttiured or induced hj persensitivencss while the above mentioned allergic 
diseases are thought to be due to an inhoiited or congenital susceptibihtv to 
hypersensitn eness 

One of the most important facts of observation in aikrg> is a familiil 
tendency, its occurrence in different forms in mcmbeis of the same famdv 
In scnsitiv e individuals vv c can produce at w ill asthma liav fever eczema 
etc direct contact bj a subcutaneous j)i;icction bv apphing to a sciatcli 
on tliG forearm or to the raucous membrane or bv oral administration of anj 
of the offending proteins 

AVe can onlj state the facts which wc observe from our cxptncncG ever> 
daj, but cannot explain liovv sensitization does take place possibly m utcro 

From the Aathm^ and Haj Fotcr Department ^anmrttin Ho iltnl ^^cmpl Lnhcr*lt> 
IteaU before the Vmerlcan Vasocl/itlon for the Sludj of Juni 1 1D2S 

apr 
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thiough maternal or paternal inheritance Neither can one explain ivhy one 
IS sensitive to animal epideimals, anothei to pollen and still another to tood 
piotems, etc 

Neither can one explain nith any satisfaction why the sensitivity in 
some patients is expiessed by le&piratorv symptoms with the production of 
bionehial asthma, in others, though scnsitne to the same protein, it takes the 
foim of hay fevei, angioneurotic edema, oi ani other form of an allergic dib 
ease 

Evidently, in addition to In pcrsensitivcncss to piotein poisons, there 
exists a colloidal imbalance oi a chemical difference in the plasma of the cells 
and in the serum of the sensitized mdnidual which not onlj makes him sen- 
sitive but subieets him to select sensitnitj lesulting in diffeient forms of 
alleigic diseases 

Seveial of the aboie mentioned alleigies mai appear in a single indi- 
vidual at diffeient periods of his life, such as, eczema in earlj infancj, bron 
chitis, uiticaria in -^outli, asthma and hay feier later in life 

Some obseiveis explain that the occurrence of different clinical forms 
of allergy is due to a local dcficicncv m the cellular structures of the parts 
invohed Ilowevei, the intioduction of sensitivity and its lecogmtion as an 
etiologic factor in asthma, hav feicr, etc , is one of the most inipoitant eients 
in annals of clinical medicine When the offending iirotenis are remoAed, 
the cure oi the lelicf obtained in 85 pei cent of allergic indniduals is as spec 
tacular as the losults which follow the adniinistiation of diphtheria antitoxin 
The alleigj in seasonal hai fcAci patients can be demonstrated m 95 per 
cent In peiennial ihniitis patients, we get only about 25 pel cent demonstra- 
ble sensitivit}' In bronchial asthina W'c find 35 pei cent to 40 pei cent , other 
investigatois iniaiiably lepoit fiom 55 pei cent to 65 pei cent 

In seasonal haj fevci, we can obtain fioni 90 pei cent to 95 per cent 
of lelief In sensitive asthmatics flora 80 per cent to 85 per cent, provided that 
sensitivity is propeily established and desensitization carefullj cairied out 
It was not wnth a feeling of disappointment when we repoited to the 
Ameiican Society foi the Study of Allergy oui difficulties in desensitization^ 
It Avas rathei to stimulate further rcscaich hoAV to benefit the asthmatic 

A good prepaiation is the most inipoitant piciequisite in the pioper diag 
nosis of sensitivity It matteis little Avlicthei one uses the dermal or the 
intiadeimal method Many of the pioteins on the market obtained foi test- 
ing purposes aie pooi, and not enough of desensitizing mateiial in the so- 
called tieatment sets foi hay feA'ei 

We must not forget the fact that oceasioiialh a patient may still be posi- 
tive to something for Avhicli he Avas not tested, although covering all the rou 
tine tests on the market Poi illusti ation, a Philadelphia druggist, an asth- 
matic of nine yeais standing, ivas tested and tieated Avithout any improvement 
Some one advised him to go to California He spent about eight months m 
Los Angeles He Avas sick theie oust the same When he came under my care, 
he Avas tested for pollen, animal epideimals, and foods, but he did not gii’e 
any reaction On fuithei questioning, whethei any medicine in his drug 
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store \\a^ responsible for his illness, he suggested that be felt i^orse ^^hen he 
compounded earroid or pippaine 

On testing with the latter two proteins, he gave the largest reaction ever 
seen, a wlieal the size of a silver dollar with marhed pseudopods extending 
for many more inches He is well since he does not handle carroid and pap 
pame in his drug store 

As a general rule, except those who woilc in chemical industries when a 
patient passes through the routine testing and does not show an) reaction we 
consider him a nonsensitive case Others insist that one raav still be sensitive 
to some of the proteins tested even though the tests at the time did not show 
anj reaction 

Prom 55 per cent to 05 per cent of asthmatics 5 per cent of seasonal hav 
fever and 70 per cent to 75 per cent of perennial rhinitis do not show anv 
protein hjpeisensitiveness on testing The} are usually considered to be due 
to inflainmator) disturbances in the chest pioper or to follow upper respira 
tory infection such as sinus involvement or anv other foci of infection teeth, 
tonsils etc When our patients fail to impiove on surgical and medical treat 
raeut for the upper respirator) infection vre look for other etiologic factors 
for instance, metabolic and glandular deficiencies, chronic diseases, such as 
tuberculosis cardiorenal sjpfailis, emphysema, etc 

Drugs, intravenous medication stocl and autogenous vaccines prepared 
by the Cohen Heist or any other method, are used more or less empiaeall) 
We have related our experience with surgery of the nose and throat in asth 
matics* We can emphasize again the advisabibty for the surgeon to make a 
complete allergic stud} as well as the status of the blood calcnim and phos 
phoius, before operative work is undertaken Several weeks ago I had tht 
opportumtj to stud) a case with Di Nusbaum which confirms our previous 
observations 

S J, twentj two jears, an undernourished and pale girl troubled for 
eight years with nasal obstruction, marked sneezing and rhinitis has severe 
coughing spells ever) three or four weeks lasting from three to five dajs 
occasionally wheezmgs She is more or less well in the summer months of 
June, Jul), and August, worse in October and November Two and a half 
years ago she had a submucous resection b) another surgeon followed b) 
bleeding rather severe for fifteen daji. until calcium chloride was given mtrn 
venousl) She was verj much worse after the operation, nasal obstruction 
more severe with constant sneezing and rhinitis On testing she gave a rcac 
tion to duck feathers plus 2 and sheep wool plus 1 Her blood calcium 8 7 mg 
ptr 100 cc of blood blood phosphorus of 2 2 mg 1 wonder if n sui„(ou is 
justified in operating in the presence of these clinical findings 

Surgical intervention and vaceme treatment cures and relieves man) but 
not as manj as the apparent indication for their use However we are com 
pelled to resort to them on man) occasions Wliat else have we to ofTer our 
suffering patients in the absence of sensitivitv or when desensiti/ntion fails 
to produce deaiied lesuUs^ 
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T^ULE I 

Buiod Cmcium akd PnosPiioRiiS i\ Asthmatics 


NAME 

AGE 

\STIIM \ 

VN 

PRESENT 

AGE 

At/ 

EFRG\ 

CALCIUM 

inosi’Hoi os 

CALCIUM 

PHOSPHORUS 

PROOLCT 

CLIMC 

RFCORD 

JMc 

(M) 

2V 

( i 

11 

'ST 

Yes 

10 0 

mg 

4 4 

D 




SH 

Diap 

M B 

(P) 

7 

10 

( i 

Y'es 

10 0 

D 




4 4 

a 

NF 

(M) 

7 

ino 

9 

mo 

No 

10 0 

4 4 

1 15 

mg 

11 10 

mg 

<4 

ti 

J U 

(MI 

0 


24 

\r 

Acs 

10 0 

4 4 

1 0 

“ 

no 

4 < 

44 

44 

iMMcG (P) 

32 

i { 

55 

( ( 

Yes 

80 

4 4 

D 




t 

a 

J B 

(M) 

6 

no 


< 4 

No 

7 0 

4 4 

1 1 

( ( 

7 7 

4 t 

4 4 

n 

BT 

(M; 

■10 

\r 

00 

4 4 

JvO 

110 

4/ 

o 2 

4 4 

21 2 

4 4 

44 

ti 

H K 

(M) 

37 

( ( 

30 

< 4 

No 

80 

4 1 

4 0 

t 4 

32 0 

( t 

NL 

a 

BM 

(P) 

20 

/ ( 

!2 

4 4 

No 

13 0 

4 4 

1 1 

4 4 

10 1 

t( 

44 

ti 

J is 

(M) 

3 

( < 

0 

4 4 

No 

11 1 

4 4 

1 2 

{ i 

13 8 

4 t 

44 

4 4 

CC 

(P) 

37 

1 1 

40 

4 < 

No 

U 1 

4 4 

1 1 

4 4 

17 21 

4 4 

1 

it 

bC 

(P) 

6 

< ( 

21 

< 4 

No 

10 1 

4 4 

30 

4 4 

31 1 

4 t 

44 

4 4 

A C 

(T) 

47 

i 1 

4H 

4 4 

Ivo 

12 0 

t 4 

27 

4 4 

32 4 

“ 

PC 


PG 

(P) 

24 

( i 

32 

4 4 

4 

00 

4 4 

1 14 

4 ( 

13 SO 

4 4 

44 


T A 

(M) 

43 

i t 

44 

4 i 

A es 

12 0 

4 4 

2 1 

i 4 

30 0 

X 4 

a 

Dr Rr 

SG 

(M) 

44 

\r 

47 

N r 

No 

too 

•»R 

2 0 

mg 

20 0 

mg 

NL 

Disp 

in 

(M) 

'•>7 

1 i 

01 

4 4 

No 

130 

4 4 

01 

( ( 

0 1 

4 4 

4 4 

4 4 

BP 

(M) 

37 

< < 

30 

4 4 

No 

11 0 

4 t 

1 0 

( ( 

11 0 

4 i 

44 

4 4 

ST 

(M) 

22 

i t 

i3 

4 4 

No 

11 0 

4 1 

1 0 

4 4 

no 

4 4 

it 

4 4 

DO 

(M) 

21 

t t 

23 

4 4 

No 

10 0 

1 ( 

07 

4 t 

7 0 

(1 

it 

44 

BC 

(M> 

3h 

1 t 

34 

4 4 

No 

10 1 

( 4 

D 




SIl 

(t 

CC 

(P) 

40 

i ( 

42 

4 4 

No 

12 0 

4 4 

1) 




PC 


R W 

(M) 

IS 

( ( 

30 

4 4 

IS 

SO 

4 4 

34 

4 ( 

27 2 

1 4 

4 


SP 

(P) 

3S 

4 ( 

40 

4 4 

No 

00 

4 4 

D 




'HI 

a 

11 R 

(P) 

40 

( i 

12 

< < 

No 

110 

4 4 

2 0 

44 

31 0 

44 

NL 

44 

H W 

(M) 

10 

i ( 

12 

4 4 

A es 

10 0 

4 4 

D 




sn 

WSTtl 

\ E 

(P) 

3‘) 

i ( 

"0 

4 4 

No 

10 0 

4 4 

20 

4 4 

20 0 

4 t 

NL 

Djsp 

LD 

(P) 

21 

M 

23 

jr 

7 

00 

H'R 

24 

mg 

14 4 

mg 

SH 

Disp 

GW 

(M) 

32 

i 

33 

4 4 

A'es 

10 1 

44 

D 




PC 

Dr Bt 

ST 

(M) 

4 

i 

0 

4 4 

7 

100 

4 4 

1 0 

( r 

100 

4 4 

SH 

Disp 

BS 

(P) 

20 

i i 

30 

4 4 

A'es 

10 0 

4 4 

2 0 

( ( 

20 0 

4 4 

PC 

Dr Sn 

TB 

(M) 

GO 

i ( 

GO 

4 4 

No 

11 1 

44 

4 1 

t 4 

51 71 

4 t 

NL 

Disp 

TH 

(MI 

IS 

( ( 

00 

4 4 


11 0 

4 4 

3 1 

4 4 

34 1 

4 4 

'< 

44 

JP 

(M) 

4 

< 4 

7 

4 4 

No 

90 

4 4 

3 0 

4 4 

27 0 

44 

PC 


BM 

(M) 

!4 

< t 

42 

4 4 

A cs 

10 0 

4 4 

0 1 

( ( 

10 

4 4 

" 

4 4 

IL 

(PI 

20 

i 4 

30 

4 4 

No 

0 0 

4 4 

3 3 

4 4 

20 7 

t 4 

NL 

JS 

(MI 

5 

4 4 

14 

4 i 

A cs 

10 0 

4 4 

D 




PC 

AYnrd 

BP 

(FI 

30 

4 4 

12 

“ 

No 

10 6 

4 4 

D 




SH 

J P 

(M) 

48 

4 4 

IS 

( 4 

No 

11 0 

44 

1 2 

4 4 

13 2 

t < 

PC 

Dr G^ 

MK 

(MI 

32 

jr 

40 

ir 

7 

13 0 

mg 

1 1 

mg 

14 3 

mg 

NL 

Disp 

DK 

(MI 

31 

4 4 

3S 

4 4 

7 

so 

( 4 

20 

( 4 

160 

1 4 

4 4 


GD 

(P) 

22 

4 

23 

4 4 

No 

80 

44 

34 

4 4 

07 g 

f ( 

PC 

Dr Gg 

SG 

(M) 

O 

1 4 

1 

4 4 

A-’es 

9 > 


38 

4 4 

36 10 

4 t 

4 4 

Dr Ek 

ML 

(MI 

26 

t 1 

27 

4 

No 

02 


38 

4 4 

34 00 

4 4 

<4 

Dr Sd 

TR 

(M) 

4 

4 < 

13 

4 4 

No 

10 0 


o o 

(( 

22 0 

4 4 

(4 

Dr M! 

AM 

(MI 

2S 

4 4 

30 

i 4 

No 

12 1 


D 




SH 

Ward 

PA 

(MI 

34 

i 4 

31 

4 

Yes 

n 0 

44 

2 1 

4 4 

24 30 

4 4 

<4 

Disp 

BH 

(MI 

48 

< 4 

17 

4 

No 

0 c 


2 0 

4 4 

27 84 

4 4 

<4 


PR 

(MI 

30 

4 ( 

41 

4 

No 

10 1 


3 1 

“ 

3131 

4 4 

4 1 


JAV 

(MI 

3 

t 4 

S 

4 4 

A es 

12 b 

4 

2 8 

44 

31 28 

4 4 

PC 

Dr W e 

BC 

(PI 

31 

4 4 

37 

4 ( 

No 

11 0 


24 

i 4 

20 4 

4 4 

If 

Disp 

HMc 

CPI 

34 

4 4 

38 

4 4 

No 

GO 

4 

1 1 

4 4 

00 

4 t 



E W 

(P) 

38 

4 4 

41 

4 4 

No 

00 

(( 

2 0 

<4 

23 4 

4 4 

NL 



D = Deficient below 0 S mg 
S H = Samaritan Hospital 
ML — Noithein Liberties Hospital 
PC =rPilvate Case 
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Table II 

Blood Calcium and Phosphorus in H\y F£\er 
OR Pollen Positive Seasonal C\ses 


NAME 

AOE llA'i 
TEVZF 

BEO yN 

PRESENT 

AOE 

AL 

LEROY 

CALCIUM 

rnospJiORUb 

CALCIUM 

rHosPHoaus 

PRODUCT 

CUNIC 

RECORD 

M H 

(M) 

16 

JT 

23 

7^ 

ios 

60 

mg 

D 




SH 

Djsp 

JH 

(M) 

13 


28 




D 




PC 

Dr Mrg 

HP 

(M) 

11 

tt 

14 

“ 


uH 

it 

10 

mg 

10 0 

mg 

‘ 

Dr Hud 

IN 

(M) 

39 


44 

‘ 


90 

n 

24 

21 G 

N L 

Disp 

11 M 

(M) 

30 


as 


‘ 


i 

D 




PC 

Dr Mil 

Dr W 

fAl) 

13 


20 

** 


IlJ 

it 

D 




sn 

Disp 

EK 

(M) 

7 

* 

10 

f 

** 

10 5 

< 

D 




PC 

Dr K 8 

JC 

(M) 

20 

< 

36 



10 0 

i 

D 




1 

Dr Go 

6R 

(i'i 

28 

1 

33 

«» 

* 

no 

t 

15 


16 5 

< 


Dr Elc 

MS 

(!’) 

37 

tf 

42 

** 


n 3 

1 

D 




SH 

Disp 

KT 

(M) 

7 


13 

u 

Tea 

11 0 

mg 

D 




SH 

Disp 

BG 

fF) 

13 


15 



12 0 

4 2 

mg 

50 4 

mg 

N L 

Site 

{JU) 

IS 


47 

• 


10 9 


11 


11 99 


PC 

Dr M 11 

DW 

CM) 

7 

« 

26 

< 

** 

113 


11 


12 43 


SH 

D,,p 

BS 

CM) 

27 


32 


* 

110 


14 


15 4 

‘ 

‘ 

JO 

m 

33 


36 


< 

no 


15 

‘ 

16 5 


< 

‘ 

E 8 

fP) 

4 


5 



10 0 

' 

37 

‘ 

37 0 

1 

PC 

Dr G 3 

RC 

(P) 

5 


C 

i 


120 

a 

24 


28 8 


SH 

Disp 

AN 

(P) 

0 


36 



104 


34 


4216 

* 



SF 

(F) 

3 





112 


31 


34 72 





Table III 

Blood C^Lc^uM AhD Phosphorus ia Pfresvml Biiimtis 


NAME 

AOS 

tVUINITIfl 

BEOAN 

PRESENT 

AOE 

.1, 

LEROY 

CALCIUM 

niot-piiORus 



C\LriLM 

PHOsmorus 

PRODLCT 

CLIMC 

RECORD 

RR 

fp) 

29 jT 

35 yr 

No 

11 0 mg 

A 3 mg 

36 3 mg 

N 

L 

Disp 

SG 

CM) 

24 ‘ 

34 ' 

* 

104 

28 ^ 

29 12 

P 

C 


MC 

CP) 

38 ‘ 

45 " 


50 

05 * 

> f 

S 

H 


BM 

CM) 

15 " 

17 ' 

* 

11 0 

08 ‘ 

88 

N 

L 

* 

LA 

(M) 

4G ' 

5T 


12 0 ‘ 

24 ‘ 

28 S ‘ 




SB 

(M) 

28 ‘ 

30 < 

lC3 

1 0 ‘ 

D 


P 

C 

Dr Cn 

FH 

CP) 

«7 / 

39 ‘ 

No 

90 

35 * 

11 a 

N 

L 

Disp 

FS 

(F) 

20 ' 

21 


112 ' 

31 ^ 

14 72 

P 

C 


MK 

(F) 

30 ^ 

37 

‘ 

n 0 * 

35 • 

38 5 ' 

N 

L 


TC 

(M) 

1 ^ 

3 " 


90 ‘ 

20 ' 

180 

S 

n 


JG 

(M) 

12 

13 

‘ 

100 

20 ‘ 

20 0 ' 



Dr A m 

S T 

(P) 

14 “ 

22 * 

les 

87 ‘ 

2 2 * 

19 14 

P 

C 


For manj >ears it has been observed that allergic piticnts impro\c on 
the administration of cilcium salts* On account of this the thcoij of calcium 
defieiencv in asthmatics ivas esfablishcd Stuch uas made on patients from 
the Asthma and Hh'v Pe^e^ Department of the Samaritan Hospital from the 
Chest and Asthma Clinic of the Nortiiern Liberties Hospital and on a number 
of private patients 

In this senes i studj of 85 cases of blood calcium, it slious a calcium 
deficieno in onh a small per cent still mun patieuN impro\e on calcium 
In this \cr> same group ue ha’ie made a stud\ of blood phosphorus and we 
were surprised to find a ■serj stril mg phosphorus deficiency ns compared with 
normal or high blood calcium We see h} the nccompanMiig charts, that onh 
twenty three patients had a lou blood calcium of 9 5 mg or lower while the 
rest, sixtj two patients, had a norma! and a high normal blood calcium, rang 
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Table IV 


Blood Phosphorus in SI Aliaroic Patifnts 


1 Bronchial asthma SS 

31 male 

18 female 

b Haj fcicr 20 

11 male 

7 female 

L Perennial rhinitis 12 

G male 

C female 

Blood iihosphorns from 0 1 to 10 
a Bronchiiil isthma 
b llai fertr 
c Pcrcniiinl rhinitis 

inchisivL 

18 

0 

i 

30 p iticnts 

Blood phosphorus from 11 to SO 
a Bronchial lathma 
b Ilai feier 
c Percnni il rhinitis 

hilIusivc 

2G 

1 

5 

38 patients 

Blood phosphorus from 1 1 to 4 "> 
i Bronchial asthma 
b llai fever 
( PcreniH it rhinitis 

imlusive 

0 

1 

4 

17 patients 


TABt.F V 


Biooi) ( MciiM IN 8J Ai.imiK Path NTS 


1 Broiuhi il asthm i 11 IS in ilc 

18 female 


1) Ha\ fever 20 IS iiinlc 

7 female 


c Pcrenni il rhinitis 12 b m lie 

C female 


Blood caUiuin from SO to 7 0 iiiiliisivc 


4 patients 


a Brondiial asthm i 

t 

> 



b Poreiiiiial rhinitis 

1 



Blood calcium from 7 1 to 0 S inclusive 


10 patients 


i Bronchial asthm i 

12 



b Hav fever 

4 



c Perennial rhinitis 

3 



Blood cikiuni fioni 0 6 to 13 iiielusi'C 


C2 patients 


a Bronchial asthina 

38 



b Hav fev er 

IG 



c Perennial rhinitis 

8 




ing flora 9 6 rag to 13 rag poi 100 c c of blood On the other hand, sixtj- 
eight patients shoM a pliosplioins dcficienci and onlv seientcen liaie a normal 
blood phosphoius flora 3 0 to 4 5 nig per 100 cc of blood We liaje obsened 
that many patients nitli a low blood phosphorus make a spectacular iinproie- 
ment of phosphoiiis, espccialh uheu used iii addition to anj other standard 
form of treatment 

For illustiation a boy, ten yeais old, was suffeiing from asthma since 
childhood He was undernoiuished, pale, and peispiring freely on the slight- 
est exeition While awaiting the regulai loutine study, he nas put on phos- 
phoius He made an iinmediate improvement and was practically free from 
asthma evei since, which is foi the past eleven months He gained twenty to 
twenty -five pounds in the first thiee or foui months of treatment The blood 
calcium was 10 mg , while his blood phosphoius was too small to be deter 
mined quantitatively Two months latei his phosphorus was 2 mg , six months 
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Ta»le VI 

Blood Calcium PnobuiORis Prodlct in 85 Allj-roic Pvtients 
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Blood talcium pliospliorua product from 201 to 30 ijilJusuc 1C pUicuts 
1 Brottchini asthma 12 

b Hay fever 2 

c Perennial rlumtis 2 


Blood calcium phosphorus produrt from 30 1 and oboie 18 pntients 

a Broothial asthma 10 

b Ilav fe\er 4 

0 Perennial rhinitis 4 


later 4 4 mg This ^^as the first case that impressed us uith the studj of 
phosphorus and the \alue of its use in nsthmaticb 

An ilhistiation of the \ahie of phosphorus m hnv ft\er A ^oun^ man 
twenh \eaTS of age, a dental intern has had siimmei ha'v {e\er for se^cn 
5 ears While he ^aa m Philadelphia uorlring in his hospital he ^\as com 
paratnelj comfortable but at weekends when he visited his parents on the 
farm, he was hanng 864 ere attacks of hay fever He uis tested found 
strongly positne to summer grasses oi chard grass June grass timotln and 
sueet Vernal, each plus four The blood calcium nas 9 mg phosphorus too 
small to be determined quantitatively He was put on phosphorus and at the 
same time he was requested to abstain fiom any otlier medication and to 
leport his experience uhen visiting the farm at week Piids On his leturn he 
reported he was practically fice from any liay fever attacks 

Our studies show that 66 per cent of hypersensitive and 34 per cent of the 
nonsensitive have a low blood phosphorus Of the 23 casts wiio Imd a low 
calcium, only 7 or 30 per cent were sensitive 

All the patients whethei sensitiveness can be proved by testing or not, 
are put on phosphorus with variable results In most cases the results arc 
good 

I^Iany of us liave witnessed the asthmatic m his paroxysms, the labored 
breathing the fatigue of the muscles of respiration as well as the exhaustion 
of the entire body Among the students of physiologic chemistry it is known 
that exercise increases the excretion of phosphates In tlie so calkd fatigut 
substances ' of muscle among other excretions the most impoitant is potas 
smm ddiydrogen phosphate Therefore, the state of muscle fatigue m the 
asthmatic may possiblv be responsible for the mstabihtv or phosphorus defi 
ciency, as observed in this senes of cases 

Since our administration of phosphorus in addition to desensitiration m 
hav fever patients, the results have beiii almost 100 per cent fnedmn from 
sy mptoins 
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Young asthmatics ivlio peispiie easily on the slightest exertion, get colds 
often do not pcispne easily and axe not subiect to colds aftei a feiv necks on 
phosphoius 

Calcium IS beneficial m most hj pei sensitive cases, nhcthei they show a 
Ion blood calcium oi not It pioduecs a niaikcil inipi oi ement in seasonal 
haj fcAcr, in some cases of peiennial ihiiiitis and in bionchial asthma, it stops 
the leaking sensitive mucous membiane of the upper lespiratory sjstem 
Both calcium and phosphoius help to contiol the hyperexcitability of the 
neivous system 

The mteiielationship betneen calcium and phosphoius metabolism has 
been recognized for some time, which is expiessed by Howland and others 
“that an excess of calcium impaiis phosphorus retention, excess in phosphorus 
IS unfavorable to calcium absorption ” Clinically ne find calcium and phos- 
phoius both Ion in some individuals, on the othei hand, calcium and phos 
plioms both high in othei s 


COMAIENT 

Hai feier patients and pollen asthmatics iiiidci our care last fall (1927) 
had absolute freedom fiom SAmptoms The lesults neic piobabh due to our 
bettei knowledge in descnsitization, but ne think that it nas due to the addi 
tion of phosphoius and calcium medication 

The mucous membrane is constantlj bathed m the (ciiculating) blood 
seium ndiich piobablj contains a gieat many defensne bodies or enzjraes 
The activity of the latter depends upon manj unknown substanees called 
activators The oiih one knonn is phosphate 

In normal individuals it is quite possible that inhalants, food proteins, 
etc , are digested or coiiveited bj these defensn'e bodies nhcu activated on bj 
many substances as yet unknonn (the oiih one knonn is phosphate) This 
process piobably lenders the protein absolutely liaimless ndien it gets in con- 
tact with the mucous membrane of the icspiiatoij or gastrointestinal sjstem 
On the other hand, m the alleigic patients, the inhalants, food and bac- 
terial proteins are not being actuated on, theiefoie, they are not destrojed 
or converted bj' the defensive bodi substanees Consequently the above men- 
tioned proteins act as iintants, producing asthma, haj fever, etc 

The allergies as slionri bj' our charts are deficient in phosphoius, some in 
calcium and improve ulien the latter tno are added to the treatment F J 
Novak, Jr , and A R Hollendei,* R Sonnenschein and S J Peailman,® F 
M Pottenger,“ and Graftis T Broun and Oscar B Hunter found calcium 
deficiencies iii allergies and reported improvement in the majoiity of these 
patients upon the addition of calcium 

Therefore, are ive not justified to infer that phosphoius and calcium are 
probably playing the role of activators for the defensive or enzjniic activity 
in our blood stieam, and help in the proper commision or rendering the iiilial 
ants, bacterial and food proteins harmless ivlien thej' reach the mucous mem- 
brane? 
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The relation of phjsiologie chemistry to the problem of alleigj requires 
further investigation, luth leference to phosphorus and calcium metabolism 
and other blood minerals, cspecmllj the possibility of the piesence of enzymic 
activity in the blood serum 


CONCIiUStON 

While i\e cannot diau positive conclusions fiom a £tud^ of the abo\e 
number of cases calcium and phosphorus are found of great benefit in the 
tieatraent of allergic diseases This mineral deficiency m asthmatics, hay 
fever and allied diseases whether sensitmty can be pro\ed or not, may be 
the missing link which mikes the allergic differ from the normal The addi 
tion of calcium phosphorus, and othei minerals, for instance iron, sodium 
and potassium salts are possibly responsible for the favorable results m this 
senes of cases 

I wish to acknowledge rav appitciation to Dr Wm Egbert Robertson for 
some suggestions in tbe constniction of this paper, and to Dr Clark, to Dr 
Ginzburg, pathologists to the Samaritan and the Northern Liberties Hospitals 
respeetnely, for the laboratory work m the blood calcium and phosphorus 
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A SIMPLE CHART BASED ON THE STUDY OP POUR HUNDRED 
CASES WHICH ILLUSTRATES OUR PRESENT KNOWLEDGE 

OP ALLERGY* 


By Milton B Cohen, M D , Cleveland, Ohio 


A lthough the conception ol astlnnn as a manifestation of human Inper- 
sensitiveness is accepted by most clinicians, in raanj of the indn idiials siif- 
feiing from this disease it is still quite impossible to deteimine the actne 
cause uliich sets up the reaction And in some patients, even when the ex- 
citing cause IS laiown, it is impossible eithei to icmoie it sufficientlj from 
the patient’s envii oiiiiient or to laise his toleiance to it to a sufficienth high 
level to prevent the occuiience of sjmptoms Also, in a faiily laige number 
of patients one is suie to find seieral in whom attacks seem to be brought 
on by purely nonspecific causes, such as temper atiiie changes, nervous in- 
fluences, mechanical factois, and certain infections Tims the protean nature 
of asthma and the difficulties in evaluating the various factors in its etiologi 
and treatment have led to a great deal of confusion, not only in the minds 
of the average phjsicians, but also in the minds of those norking nitensneli 
with these patients Each voikci has been inclined to look at the problem 
from the angle of his own paiticulai specialti Thus we have nasal, infec- 
tious, toxemic, and neuiogenic tlieoiics as well as the hjpeisensitne theori 
There seemed to be a need for some coneeption of allerg^ which would 
be scientificalh correct for the present state of oiii knowledge and wmuld 
at the same time con elate the known facts and obsel^atlons Accordnigh, 
the accompanying chart w'as prepared It suffices to classifj and explain 
any and all symptoms occuiinig in any patient, and points out the principles 
necessary foi their lelief It is interpreted as follows 

In the eentei, dividing it into twm parts, is a long block labeled Toloance 
While all allergic patients wull react to the substances producing then attacks, 
the tolerance is different in each, and mar" lary in the same indiMdiial from 
time to time ^ 

Reactions occuiiing on the left side of the toleiance block are sjmptom- 
less, those passing beyond it to the light side of the chart are all pioductne 
of symptoms 

In the upper left-hand corner of the chart is a block labeled The Alleigjc 
Siaie This represents the hypersensitive state, patients in this state hare 
been sensitized to some specific substance Despite the evidence of the 
hereditary nature of this condition, there is eridence to believe that only the 
predisposition, oi faciliU to be easily sensitized, is inherited, and that the 
allergic state is produced only after actire scnsiti/ation hr contact rvith the 
specific substance or substances aftei birth 

•From the Medical Seivice an<I the AUerg% Clinic of Mt Sinai Ho‘?pItal 

lOOG 
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Below the block represeutmg the allergic state is a block called the 
Specific Exciting Causes These nil} be foods, inhalant substances such as 
animal epidermals, products of industry , molds dusts , and bacteria When a 
patient allergic to some specific cause rceeires a dose gi enter than Ins tolerance, 
allergic shock occurs, as can be seen bj following Line 1 The site of the 
allergic reaction will depend in each case on the relatue scnsitiritj of the 
different end organs of the bodj These r ar> m their sensitmt\ so that in 
one induidual there maj result hay ferer in another asthma, in another skin 
eruptions in another gastrointestinal sjmptoms, or there ma> be combinations 
of these oi anj other sjmptoms as indicated in the blocks at the extreme 
right of the chart Tins is the mechanism of the frank allergic reaction 


MECHANISM OF ALLERGIC SYMPTOM PRODUCTION 



Frcquentlj, howcacr patients who are ixposcd to specific allergens ton 
stdiitlj react periodieallj despite their daih exposure During their free 
period these patients are m the Balanced Allergic State, a term coined by Dr 
W T Vaughan * This state max be produced either bj a temporan raising 
of the lex el of tolerance (desensitiaation) or bj xariations ni the dose of the 
specifiL substance or substances As inaj be seen bv following Line 2 when 
a patient m the allergic state itccixes a dose of specific alUigen less than 
his olernncD no sjmptonis result hut he is placid m the Balanced illcrgic 
State This state is particularlj labile Wide in it an extra dose of some 
specific allergen or a reduction in tolerance mat allow it to bo exceeded, with 
a resultant allergic reaction 
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At the bottom left-hand coiner of the chait theie is a block named 
Nonspecific Exciting Ganges Then nimibei is legion, but they may be grouped 
under the headings, Theimal, Slechanical, Chemical, Infectious, Neurogenic 
These have caused endless confusion in the study of alleigie patients as they 
have frequently been considcicd by both patients and physicians as ma 3 or 
causes A yeiy simple and common example is presented by the infant with 
ecrema The pediatrician attempts to adjust the diet, tlie dermatologist 
keeps iiiitants an ay fiom the skin, the allergist tiies to lemovc from the 
patients the specific allcigen In some patients eithei method is sufficient, 
in othcis a combination is icqiiiicd Depending on the method used to 
piodiice the healing, a diftcient plnsiologie pathology is ascribed to each 
case In the case relieved by ointments, etc , it is probable that the infant, 
in the Balanced AUcigic State, has had SYTiiptoms piodiiced by the additional 
mechanical iiritation of soap, watei, and sciatching The relno^al of these 
irritants afforded an opportunity for the retuin to the simptom-fiee Balanced 
Allergic State 

Another ehaiacteiistic example is picseiited bj the case of J G, aged 
thirteen yeais, vlio had had attacks of asthma occiiiiing cYcry tuo or three 
weeks foi six yeais When fust studied he uas found to be feather sensitiye, 
but attacks could be induced dining the fioe inteiyal bY bieathing in cold 
air YYhile the chest yy.is rubbed Y\ith ice Fcatheis yycic icnioYcd fiom the 
home, and all attacks ceased and liaYc not lecuiicd foi tY\o Years One 
month aftei beginning icsidence in a feathei-fiec house, an attempt was made 
to induce an attack by means of cold, as desciibcd aboye Despite repeated 
exposures, no leaction occuircd In this boY, fcatheis induced the Balanced 
Alleigic State Yvhich, during the inteiYals befyeen attacks, could be actiY'ated 
into allergic shock Yiith asthma bj means of a dose of a nonspecific exciting 
cause, cold 

The mechanism deseiibed by yyIucIi a patient passes fiom the Balanced 
Alleigic State to alleigie shock, can be folloued bv means of Lines 3 and 4 

From a study of this chait it yyuII be seen at once that the treatment of 
allergy may be accomplished in one of tYvo Yyays 

1 llemove the alleigic state 

2 Eeduce the doses of the specific and nonspecific causes below the pa- 
tient’s thieshold of leaction so as to maintain him in the Balanced AUcigic 
State 

The first method is impiactital in most cases In the first place, the 
inherited facility to acquire sensitivity is a fixed ehaiacteiistic and cannot 
be changed Secondly, it is cxtiemcly difficult to demonstrate beyond rea- 
sonable doubt the exact specific alleigens lesponsible for the alleigic symp- 
toms, and it IS not y et possible to obtain these in puie foim Also, patients 
aie usually sensitiye to moie than one alleigen Attempts to laise the toler- 
ance to a leyel compaiable Yvith that of nonsensitiye indmduals liaye been 
paitially successful m cases Yvith pollen disease, namely, hay fexer and its 
accompanying asthma, but even in these the tolerance is lasting in only a 
small percentage Until yvc have better knowledge of the exact nature of 
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specific allergens, and of llie phjsieal chcmistrv of the illeigic response, re 
moval of the allergic state is impossible except in laie instances 

The second method of treatment nhile sufficiently difficult to tax the 
ingenuity of the physician to the utmost, is ne\ertheless practical and affords 
relief for the large majority of patients It is a bioad clinical problem re 
qniring the use of aanous special methods of study plus good common 
medical sense The histoiy of the attachs, their periodicity their relation to 
specific exposures, their disappearance on change of lesidence oi of climate 
all afford clues Mm tests nith stock food and inhnlint substances and with 
extracts of dust from the ciiMronment afford other clues Baeteiiologic study 
of the lespiratorv flora, and slun tests nith these organisms give additional 
clues Search for foci of infection and for other intrinsic patliology should 
be made All clues must then be subjected to careful clinical experimentation 
aarying one factor at a time, to determine their relationship to the patient’s 
symptoms 

A simple outline for the stud\ of a case of astbiiia is tlie tollo\\iiv 

1 Remoac the patient for a period of tiro weeks to an enMronmcPt uhith 
IS free of all inhalant substance'' Such i condition c\n In pioduced m win 
loom by means of a thorough renoaatmg coaeimg the mattress and pillous 
with impervious material, and the mstallation of one of the electrically oper 
ated mechanical filters nou on the marl et 

2 During the stay in the dust free room pciform xoutine and spicnl 
skin tests and study the effects of heat cold and olhci physical factors 

3 If the patient’s symptoms disappear uhilc in tJie dust free lOom at 
tempt to correlate tJie sinipfoms ujth some inhalint factois in bis bonie or 
worl mg ennronraent by actual cxposiuc to these substances and the pio 
duction of an attack 

4 Rearrange the home cn\ironraent m accoidantc with the infounation 
gained by the aboye study either by rcmo\ing the offending ai tides of fur 
nituro, or the production of a dust free room at home for the part time use 
of the patient 

5 Airange the diet in accordance nith infoimation obtained by the 
liistory and tests 

6 For the patients y\ho fad to get relief by the use of thesi jiiLtliods 
attempts at specific descnsitization nith the baeteiia to uhieh th(\ an scnsi 
tne should be tried 

7 Nonspecific desensifization may be of use in lare instanets and foi 
symptomatic relief ephcdrin and adrenalin are helpful 

SUMSI VRX 

Based on the study of four hundred patients uith asthma a elmrt Ins 
been, prepared yvluch correlates our present knoyvledr^c of alhrg' explains 
the mechanism of symptom production, and indicates the principlts to be 
followed in its treatment 
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SUBNORMAL TEMPERATURE IN THE PERENNIAL 
ASTHMATIC PATIENT"* 


B\ IViLLtAM W Dukp, M D , Kansas Citi, 5Io 


T he tempeiatnrc of a patient with astlnna asliicli is caused bt seiisitneness 
to material things, such as pollen oi hnn or food, I have not found to be 
very intciesting There is a group, ho-uevei, nhich does not react to anj- 
thing except, as fai as a ou tan deteimine hv histon , to the effect of heat oi 
told 01 to the combined effect of the ta\o These patients hate ten seacie 
tapes of asthma Attacks tan be pioduted ba applying heat oi cold in a 
giaen aaaa and lelief obtained bv applaing it in the rcaeisc a\aa I gaae a 
papei on this suhiect some time ago I think this tape of asthma is just 
as definite a disease as pollen disease 

I believe it is due to some damage aihich has been done to the heat 
legulating mechanism Phasicians in this line ought to lecogniye aahat a 
tompheated mechanism the heat legulating methanism must be One mai 
go to the equator and then to the noith pole, and Ins bodi tempeiatuie mil 
stay the same it he is a noimal individual Temperatme is regulated laigeh 
tluough the constiiction oi dilation of the -vessels and capillaiies in the skin 
01 nasal tract and bionchial tubes Cooling takes place bv ladiation of the 
heat of the body through the skin, hi evapoiation of the moisture on the 
skin, and especially bj eiaporation in the bronchial tubes Where tlieie 
IS little moisture on the skin and veiv little ladiation on account of the heat 
in the air, cooling from the skin is not maintained and tcmpeiature is regu 
lated almost entirely bv the bionchial tiee If theie -vvcie to be tiouble m 
this heat regulating mechanism so that its noik is not uell done, there uould 
be all kinds of abnormal leactions, it seems to me, in the bionchial tubes, 
nasal membrane, and skin This methanism may also parth contiol oxida 
tion in the body for the gcneiation of heat 

There are two types of individuals one the normal, vhile the other 
reacts in a peculiai way -with the pioduction of an overstimulation in the 
autonomic nervous system 

In one the leaction is explosive, and lathei inii poseless, and in the othei 
the reaction is inflammatoij People who aie sensitive to heat and cold fall 

•Read before the American \ssoci itlon foi the Study of Allerjrj Minneapolis Minn 
June 11 J02S 
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into sevciil types The oues ■\\ho are sensitive to heat alone have their 
illness in the summii time The ones who are sensitive to cold alone, that is 
lowenn,? of the bodj temperTture have their tiouble in the dead of winter 
There itiaj be tombnud cases which inaj have their attacks depending upon 
the temperature of tht outside air and their bodv heat, that is the nasal 
membrane ma^ be sensitive to cold air local cold when their bodj is hot 
others maj be sensitive to warm air when their bodies art cold, and others 
are sensitive to breathing of warm air oi moisture when their bodies are 
cold These two tjpes are rather common and have \er> severe illnesses 
Another t>pe is the one which reacts to cold air after exposure to heat 
or heat after exposure to cold Patients of this tjpe who react to cold after 
exposure to heat, ranv exercise and ^et hot in tlie siimniei time and tlien 
when thej sit down in tht cool of a shade tree thev will react with asthma 
The reverse tjpe will in the wintei time after thev have betn out and 
chilled bv exposure to a cold temperature eomc into the house warm up 
and then have an attack of asthma In ceitain cases this acts seasonallj, 
that IS a person aftei exposure to the cold of winter will revet when the 
warm da>s of spring come along Finally, they gam tolerance for heat and 
wiU be all right in the summer The reverse t>pe, the cold sensitive patient 
will react in the fall, that is after thev have been exposed to the heat of 
summei The;^ react to the first cold da^s of winter These cases are as 
definite as can be Reactions are not confined to the respiratorj tract but 
give all the manifestations of vllcig^ skin manifestations, and all 

In the regulation of bod^ heat the nasal mucous membrane, the bron 
chial mucous membrane and the si in plaj an important part If the pa 
tients belong to the allergv tv pc of individual their svmptoms mav be indis 
tinguishable from Inv fever if the> belong to the nonnlleioic tjpe the re 
nction comes out in a different mannei, more cliionic and infiammatori Tlie 
skin manifestation sometimes appear in the form of vn eczema the ugliest 
jou have evei seen 

In one ease twelve hours after exposure to heat whether the heat of 
the air oi exeicise, the patient would develop an attack of asthma If he 
1 ept himself quiet and cool possibly his reactions would not be quite so great 
Heat sensitive patients usuallj run subnormal temperatures and usualh 
lenct most severeh when the temperature is inclined to be lowest 

The most extiemc example I have Ind was a man who once had a morning 
temperature of 92° It was a rule to have 94^1® m the morning and 9G° 
m the afternoon The slightest heat would make him break out He did 
not sweat IIis si in was as drj as papei 

Several times we Inve tried inti ivenous peptone therapj and calcium 
The temjicratuie when stabilized verv often is followed bv complete relief 
I think the relief which comes tiom peptone and calcium, and othtr apparent 
nonspecific revgents lies in inodifvnig the action of tin. heat nguhting mecha 
iiisni Infections disease associated with fvvii v\i!! vlinost invariabl} relieve 
these patit-iits foi tlu tmu l)ein„ It luav be that it pqis up tlu heat rtgu 
latiiig lucclianisni 
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If heat sensitne patients liaje tonsillitis, eusipelas, oi pneumonia, or as 
in one case, a lung abscess, they aie tempoiaiih lelieied When the teinpeia 
tnies come back to noimal, tlicj aie moic stabilirccl than bcioie, and I think 
thes may be ciiied ot asthma foi lioin a inontli to seieial jeais 


CHRONIC USE OF ADRENALIN IN THE TREATMENT OP ASTHJIA* 
William W Duke, MD , Kansas Cit\, Mo 


M y CHIEF leason foi gning a paper on the chionic use of adienalin is 
to get some discussion on Ihc subiect, and lealR leain something about 
it, because I do not feel that ne aie suie, by am means, that the piolonged, 
continuous use of adienahn is a good thing foi a poison 

Eceijoue uho has tieated much asthma foi anj length of time, has had 
patients who have been taking adienahn — foiii and fne doses a dai — for 
jeais before they came to them I hacc tluce patients who have taken ad 
lenalin in stupendous doses, doses amounting to as much as fom ounces in 
twenty-four houis, two cc in a dose eiei\ fifteen minutes foi piolonged 
periods ot time Patients doing that aie usualh in an abominable state, 
have a tienioi, feel weak, and aie iciv often intensely pigmented Two 
of m}' patients ha\c looked as though thej had Addison’s disease They 
weie as blown as that 

I do not think theie is any doubt in the woild but that that soit of 
admiiiistiation of adienaliii is haimful Whethei oi not the intelligent daili 
use of adienalin is haimful is a question I should ceitainlj like to hear 
something pio and con on that subject 

It seems to me that it is a good idea to get a peison aivaj' fioin ad 
lenalin if possible, siinph because it is a good idea to get a peison awa\ 
fioin any unnatuial duig, esiicciallj a ding that is as potent as adienalm 
In these patients who aie taking cnoimous doses, the dose can be le 
duced gieatly if one thing will be boinc in mind, and that is that theie aie 
two kinds of edema in alleigj, and ven often in a given patient both tjpes 
will be piesent One is the alleigic edema that gives use to bionchial con 
strictiou in the oidmaiy alleigj case, I mean bionchial obstiuetion, due to 
alleigy The other is mechanical edema which has nothing to do w’ltli al 
leigy, it is simply caused by the mechanical eftect of an rushing up and 


dowm the bionchial tubes, the same as it will cause edema in anyone 

I have a wmndeifully instinctive example of this tjpe, a patient w'ho 
had a bad pollen leactiou at a time wdien the pollen content of the an was 
enormous The man had a mild reaction, he went on a tup into the country 
in an automobile and had an intense exposure to wmeds He began rubbing 
one eye and soon came back to mj office with this ejm enormously swollen 
The othei was mildly swmllen I gave adienalin and brought the eye whiei 


•Read BeCore the Ameiicin Association foi the Study of Allergy Minneapolis Minn 
June 11 I'llS 
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Mas sliglitlj sMolieJi bad to noimal m a slioit time The other eje remained 
suollen for a consideiable pcuotl of time If there is a swelling of the 
membranes in the bronchial tubes is it due to al!irp.\ or is it in part mechnni 
cal? If the foimci we can get iclnf almost alwaxs it infdii^intlx adminis 
tered If the latter wc maj ^et paitial reluf but piisluHr, tlu dnv to iiuu 
mous dosage will not gi\e complete reluf Theie is Jittif piirposf in pushing, 
adrenalin to such doses as I Inxe seen gixen m iii effoit to accomplish the 
impossible 

xVben we have patients who have been tal ing adieiialm sexeial times a 
da> for years, how can wt get the patient auai from it ind is it uhisiblcf 
I found a Aerj good substitute m the foim of tin or fifteen j,nins of aspirin 
together with a good dost of whisl > before the incipicnci ot the attack 
That theiapj, if it IS adequateh administered is just is effectnc is moipliinc 
and aerj much Jess dangeious than niorphiiu \WKn aJhir-u pitients hi 
come addicted to morphine sometimes tlie\ seem to bttonu sensitne to a 
lack of nioi*phme Aftei tint timi it is impossible to ciuc tlu astlnm or the 
moiphinism So morphine ou^ht to be axoided m aihrgx just as lat poison 
would be avoided Personalh I do not use it oxer onci a xear in tlu cise 
of asthma, except in patients nlieadx addicted to it One tin alwaxs ^et bx 
with a laige dose of whislcj and aspirin If enoUe.h whisl i is gnen tlum to 
make them sUepj and thej aie made to lie down and go to sleep tlmt is 
usuallj the end oi the attack o( asthma 

If this treatment is combined with other little things we do for asthma 
espeeiallj getting the patient aw ax fiom the souicc of the tioubU oi im 
munizmg him, tlie dose of adiemJin can usualh be redncKl to a f<u diops at 
a time, majbe once or twice a night, and ns a lule jt is possiblt to „et nd 
of It completely 

DISCUSSION 

Dt }>oy Jf Balyeat Ollahoma City Of la — -Puc to the redskins m the atite of Otb 
liomi we arc* either \erj unfortun «te or fortunate tint wro jrt* unable to uat tin. ombtni 
tion that Pr Puke referred to tliat is fixe grtins of nsjurm niul a bwjj, of whiskx c\Lr> 
fifteen minutes, but since the experience of a touplc of doctors who iiacl to Im in Pallas 
who now lixe ni Leaxennorth Ka?isas I ftcl sure tint xu arc urx fortunate fur suclt 
prescriptions cannot be used in our state 

I was \ei) much interested to knoxv xxlwt Pr Puke v.'ia going t? saj about the 
chrome use of adrenalin m allergic cases bocuise for soxcnl jcirs I haxc bteii a firm 
beherer in the use of adrenalin We teach all patients with whom xvt di'al Imw to u o 
adrenalin because I bchevo that a patient xxlio is suffcrni^ from nsllnm who knows how to 
use adrenalin will be a much more pra ticil individual For px miple if he is a busmi'is 
man traxelmg from our citj to Chicago he will realizr that if he ah uhl have an atfaik 
of asthma on the pullman he has a means xxith him that will protect him from nothnii 
If he be at home instead of wheezing if asthma appears anj hour of the night lie realixea 
that he has a means of rehenng his attacks arid coastijueutl^ he irill retire f<chiig ren 
much better ind without the worry thftt he would uatunUx haxv if he knew that he xvould 
luxe to suffer sexeni Jiours or call a doctor for relief in' pntnnfs ns xxc all knoxv 
Will not call n doctor when thej begin to wlicsze on account of tlio cvjK,n«ic or tin. in 
couxenicncc, and therefore will continue their wheenug and frerpiciitlx product «n emph> enn 
of the lungs winch in turn means cardiac failure 

I hue oftm stopped and wonderi 1 xxhelher we nctinJly di 1 daiingi jii iHowing n 
patunt to eontiiiue Hit ii^t of ndrcmhii oxer a long pint! of tune Ji Ini'* Iwiu mx 
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cxpeuencc, ho\\c\ci, niul tlic o\i)pncntc of others tli.it I ]i i\c t ilkcd to, Dnt so fir is \\l 
tin SCO no d inngc is ictinllj done I t itkcd to Dr Wjilker iboiit tins nntter last inntcr 
I am lerj nn\ioiis to knoii lion Dr Pottenger feels about it Persomllj, I feel that there 
1.111 be little d nil igc done fiom i ding tbit is a iioiiiiil coiistitiiciit of the blood strcim The 
effect of adrenalin is ciancsccnt, hIhlIi is mother reason ailiy I bclicie it is harmless 
Surelj it IS not going to liaic the serious effect on the astlnnntic patient that the long, 
strenuous effect of the asthmatic spasm nould have 

In regard to morphine, I ha\e seen acn feu allergic people iiho have developed a 
habit of using morphine In our uork with allergic cases ive prescribe it icn seldom 
A narcotic inspector visited mj office a few dais ago and asked me to gne an account as 
to whj morphine prescriptions did not appear in the drug stores in Oklahoma City written 
bj me I told him I thought it was not am of his business He looked at me leri 
squarel) and said, “In the state of Oklahoma I find prescription after prescription for 
morphine that is marked on the back, ‘adi iticcd asthmatic,’ and I just wondered what 
you thought of the use of morphine for asthma ’’ 

Recoiitlj there yyas called to mj ittentioii by a nurse patient of mine in Amarillo the 

fict that two or three nights ago she had gneii some idrcnalin in her thigh and it got 

to itching that night and hurting to some eatent, which caused her to massage the area 
The 111 iss igiiig of the irei rebel ed i subserpicnt attack of asthma that had come on 
About that time, a couple of weeks afterward, I noticed in the American Medical Journal 
a short note bj Lilienthal eonceriiiiig the use of adrenalin for the relief of bronchial 
attacks in postoperatiie cases of tuberculosis Since that tunc we hnye tried it out on 

quite a fiw true asthmatics and find that in at least 75 to 80 per cent of them, if the 

attack of asthma conies within eight hours after gning adrenalin, that massaging the 
area will relieye the attack, which I belieyc is going to be of considerable help from the 
standpoint of the use of adrenalin It means that idrcnahn doesn’t liavc to be given again 
and again So many times a doctor yyill go into the country and give a dose of adrenalin 
to the patient, and in four or fne hours from that tiino the patient is suffering again Such 
an cxpenence will cause liiin mam times to gne morphine instead of adrenalin If by 
teacbing that patient to massage the area relief can be had I think it yvill bo considerable 
Iielp in the use of adrenalin for the relief of astlim i 

I would like to ask Dr Pottenger to discuss one particular tiling if he will, nameh, 
yvln acute infections will relieve attacks of astbmn It is notoriously true that certain 
types of acute infections will reheye asthma I hayc seen a good many cases lu whicli 
an acute appendix, or scarlet fey or, or ty^ihoid, especially typhoid, relieved the patient 
from attacks of astlima for several months I hnye one at present yylio has asthma with 
epilepsy and I once told the mother tint if he could have am soy ere acute infection he 
would probably be free from asthma and also liis epilepsy He liad an attack of scarlet 
feyer and liis epilepsy yyas gone for a year and is just now returning Personally, I 
belieye the toxin which stimulates the sympathetic nerve opposes the p irasympafhetic nerve, 
thereby giving relaxation 

Dr BcnxliarS Sictnherg, Toledo, Ohio — The failure of adrenalin to relieve asthmatic 
attacks may be explained in some instances on anatomic grounds The case I am to 
present illustrates this eondiLon The bronchioles, small and medium sized bronchi ar® 
completely occluded by thick mucus which adheres to the walls of the tubes If the result 
of the action of adrenalin is to dilate the bronchi, the adherent, thick mucus wnli prevent 
that action The patient in this case was unable to raise any bronchial secretion 

Dr F M Pottenger, jlloiirovia, Calif — There are one or tyvo things yvhich I should 
like to say regarding the cases that Dr Duke speaks of with low temperatures and high 
temperatures 

It was rather inteiestiiig that the yyhole picture of vagotonia or parasympathetico 
tonia IS a gioup in which anabolism is stronger than catabolism That is characteristic 
of this group of indnidunls, and I think that is one of the reasons so many of them 
do have the lower temperature They lieloiig to the hypoglycemic type 
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I TMs n JiMlc i/itcwlfd m n-hat J/7fl hecn stxd about uajng jnauhn I irouJd hardir 
expect insulin to Iielp the average ease of asthma, partieularlv if it belongs to the 
hipoglycemie t}^)© which it usuall}’ docs 

I think lie points out a ver^ interesting Hung m this question of heat When wo are 
dealing with so manj variables and so miny things that interfere with onr normal phvsiolog\ 
it IS hard to pick out one variation which is always active 

With regard to the point brought out fai the last gentleman n few rears ago I 
saw a little abstract of a paper bv some one I haic lost the narao and the reference He 
found that in the secretions of tho asthmatic there was n substance that produces a spasm 
of the smooth muscles and this agrees with what we hate ^ust mentioned and also mth 
what we should find With a severe cise of asthma during ft period of paroxisms I have 
given sodium iodide \\h 3 ? I want to get nd of the erpcctontion so if jou give sodium 
iodide, about fifteen or twenty cc intrai cnousl> and repeat even two or three davs 
^ou will find it will give tremendous relief, although it Is opposed to the ution of the 
calcium physiologically 

I raise the question of wh) acute infection produces relief from nsthnn It cannot 
be answered entirely I don’t tlnnk we can point to nnv one thing but vou will find 
tint anv acute infection acts preemmentlv upon the sjonpathetic nerves The whole 
peripheral picture of an infection expresses itself nervouslv on the sympathetic nervous 
system There is more H than OH acidity rather thnn nlknhnitv A metabolic process 
is going on with the temperature raised and all the fentures that oppose the ordmnrv 
phvBioIogic principles that arc pre ent m para‘*yropathcticotonjo There is al o during these 
periods a stimulation of the adrenals, with mcroascd odrcnnlcmin during infection There 
18 also increased stimulation of the thyroids during this period of rnction sn tint the whole 
phjBiologio mechnniam that acts to oppose the parn^vmpathetic mtchamsin is uppermost I 
doa t know the one thin;, to la> it to but it seems to me that >t is i complex iffnir la 
which mniiy of the dilTcrcnt Bvsfems are involved 

Z?r Jf Hurray Frtltltn Tori City — I have ilwavs felt th it a discussion on 

the use and abuse of epinephrine hvdcochloridc m the trentment of nathm i would be of 
timelj interest Tirat of all it should be recalled that the pliysiologie action of adrenalin 
(1 1000) depends upon the quantitv injected Followuig the injcctjon of a Iirge dose 
of adrenalin (eight or more minima) the rate of the pulse is often incrc-ised tliirtv 
or more beats per minute the svstohe blood pressure is frequently raised to dangerous 
levels the rate of reapirntion is increased breathing at first becomes shallow and eon 
voilsivc in character accompaiued bv tremor pallor, cardiac paijitation weakness ftud giddi 
ness Following tlie injection of a small dose of adrenalin {two to four miiums) tliL 
picture 18 cutirelj reversed The puhe and respiration rate are lorerod tin. depth of 
respiratory movement is increased and there is an absence of tremor pallor cardiac palpita 
tion and wcakaess The systolic blood pressure is frequently lowered teu or more nulhmctcrB 
of mercury It is perfectly safe to administer two minims of adrennhn in an attack of 
asthma with a systolic blood pressure of 200 or more If a patient is onh partnllv 
relieved from an attack of asthma following the injection of a small dose of ndremlm 
n second dose administered fifteen minutes later will mvarlablv bring about relief without 
causing symptoms that usually follow the injection of a single large dose of adrenalin 
If this mctliod of administering adrtn ihn wore commonly cniploved I feel ecrfnm that the 
luimhcr of patients employing from one to two centimeters of adrenalin ut one time and 
those With adrenalin tolerance would be considerably lessened 

It is extremely difficult to conceive of a human being escaping adrenalin tolerance 
after taking four ounces of the drug weekly for several vcirs A patient with an 
acquired adreiuaJ/ii toJeraneo usually gives i history of injecting the drug in progrcsvivolv 
increasing doses Such pilnnts first eainC under im observation about nine vears ago Since 
then it Ina been my pncticc to break their tolerniict for ndrenalm bv injecting eight minims 
eich of adrenalin and extract of pitoitnn (obstetric strength) This eomblmtion uainlU 
causes pain at the site of the injection for a period of several hours The attack of 
asthma is not reiicvcd as rapidly as when adrenalin is administered alone but the relief 
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IS moie prolonged This inixfuro is onl^ cmplojcil foi tuo or three iieeks because after 
this period the patient inai begin to show loss of weight Now adrenalin alone can usuallj 
be effectneh administered in sm ill doses If it is found necessary to giie more than 
one dose of adienalin at fifteen minute uitcnals, then the possibilitj of the patient’s 
acquiring idrcnalin tolerance is leij leinolc 

Concerning the aftei effects fioni the chrome use of adrenalin, I wish to state that 
more damage is inflicted upon the patient fiom the results of asthma rather than from 
the intelligent use of adrenalin As a imttir of fact the sjstolic blood pressure during 
an itt ick of asthma cspeciall} in patients past fiftj scars of age, frcquentl) is raised 
twcnti to si\ti millimctera of nioreun In these p itieiits adrenalin causes a marked re 
duction in blood pressure 

I cannot agice with the new that the restriction of adrenalin might be good 
practice in the patients taking the drug for a number of jears It is much more harmful 
to permit such pitients to suffer through attacks of asthma with the additional danger of 
acquiring the incident il second ir\ organic cli ingcs in the lungs, bronchial tubes, heart, 
blood lessols and kidneys, I bolieic it is safer and more humane to give a p itient as much 
relief from suffering as possible 

In a recent publication Dr Howard Lillienthal of New York stated that asthmatic 
breathing cm bo relieved following m issagc of a site tint has been injected with adrenalin 
seioral hours prenoush IIis c\pcriciicc is limited to patients suffering with pulmonan 
tuberculosis This procedure w is carried out on a series of children with uncomplicated 
asthiii i with iicgatne results 

Di I S Kahn, San Antouto, 2 earns — I rather agree with Dr Pcslikin that these 
eases gradualh in time dciclop moic or less of a tolerance for adrenalin, and that is 
the reason they raise their doses We usiiilh get the Instore, as he said, of the attacks 
relieicd be four, flee, si\ oi seecii iiiiuims of idrcinlin, maebc once a dae, fin ille going up 
to three times i die, ind nniie of these chronic adrcnilin users, taking it for seeen 
or eight eeirs, have worked up to ten, twelec or fifteen minims, si\ or seeen or ceen more 
times a dae As these cases of asthma ire brought under proper allerge treatment, the 
doses of adrenalin are reduced 

With regard to Dr Duke’s suggestion of a lioaee dose of aspirin and whisky, anj 
of us eeould be glid to learn of aiie stunt that would help us out in cutting down adrenalin 
in severe asthma paroxjsins I liaeo iicecr tried a licaej dose of ispiriii because I hiec 
alevajs been afraid that a certain number of these cases might be sensitue to aspirin or 
other drugs, iiid hue been ifr iid to tr> in\ thing of the kind 

The thing that his giicn me most liclji iii these cases his been small doses of cphcdrin 
three times a da\ The big tioublc with these sick, chronic adrenalin using patients, is 
that thei not onlj gii e negatii e skin tests as f ir ns diagnosis is concerned, but such 
skin tests, even when negative, often appreciably increase the asthma It has been my 
custom to try to got a diagnosis from the history and env ironineiital stiidv 

Ecg tiding morphine, Di Duke told me a vear or two ago tint he never uses it, 
and Dr Balvcat says he does not hive to use inoiphinc If you go to a liousc and give 
fifteen or twenty minims of adrenalin for five or six doses, every twenty minutes or half 
hour, and your c ise shows no impiovcnient, whit can voii do but give morphine? I Ao 
not sec how wo cm get away fioin the use of niorpliine occisionallv in a severe paiovisni 
of isthnia Of course, it is i bad thing to start It is also true th it a good many of these 
sick asthma patients will ask vou not to give them morphine because they have an intolerance 
to it, it makes them sick, starts them yoniitiiig, and they yvill beg vou to hold off morphine 
yust as long as vou possibly cm I do not see, if you arc going to handle very many sick 
astlini itic patients, how vou no going to get away fioiii the use of an occasional dose of 
morphine In an icute itt uk of asthmi, it idioiiilin docs not give relief iftcr one or two 
repetitions, you are not going to got lelief from idiciialm 

I had the pleasure of being in Dr Duke’s office a couple of years ago He gave a 
beautiful demonstration of these physical agent cases of hiy fever and asthma Ho was 
able to produce hay fever of asthma bv puthng a patient under a lamp which gave out 
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heat or by rubbing tljo chest luth jce Tlicre isii t «u^ question tint he cnu bring on 
an attack of asthma and control it with licit and ice I have alv.a>s felt th\t he \\ is 
dealing there not nith the origin il basia of asthma but that las Inat and cold scusitiionc s 
ivas the same sort of secondarj nnuifeatalion or sccondirj irritation that ue could get iii 
the cases which are brought on hy pauit, or larniah or spraying the nos" with oil 
of wintergieen or camphor I ha\c always felt liis conditions were secondair 

Dr Or^Ple U Bmin Phocni^r Aris — ^Just a word about adrenalin I think id the 
num pitjoiits Imie a tcndcne% to use too largo doses of adrenalin when a small dose would 
be just OB effective as a large dose 

Burkhart found that a half minim was just as effective as four or fire or more I 
make it a point to keep the dosage bciow that which wUl giio anv signs of an overdose 
causing trembling and so forth I do not hesitate to repcit it as often as it is indicated 
in the smaller dosta I try to discourage going up oior si\ or eiglit minima Sometimes 
thev aeem to liaio an intolerance winch makes it necessary to go above that but as a rule 
those who think they have to ha\e those larger doses just tliink so and tlie smaller dosis 
will bo just as effecti\c I don t knov how to explain it 

I ha\e used pituitnn with adrenalin I have a preparation put out b\ some firm 
111 Fngland I had to paj a he\\\ dut\ on it fur a ^ hilc n Inch nude it %er\ expensiie 
but it certainlj worked bcttei than onjthiDg I ever used It was siid to be a combination 
of pituit iry and cphcdiin In seicral soiero « iscs which 2 had ot tint time it worked bcauti 
fully 

One thing that lias not been montiomd here which I do wish to mention is the psychic 
state particularlj in these cases which have not had asthma long The psvchic state plavs 
a tremendous part Tiic lOugh is partly ysNchic nnd partl\ due to irritation from tlie 
mucus and everything that is in the bronchi TIic cougli *'all help to aggrasate the ca 
isting couditiou For instance lou hnie « pifunt who is not in in nttuik but is wheezing 
nnd will say his asthma is sticking around If you Imie him put on several forceful 
exlialations a half dozen you will haic him in an attack of asthma 

I have had some results bv u mg sodium iodide Wiother it is anv better by vein 
tlian by mouth T do not know 

With regard to the use of aspirin I ha\c not hesitated to use it m those cases who 

know they can use it I ha\e had about six or eight cases wincli were sonsituc to aspirin 

and would have a rtmeudous edema or asthma or some disturbance from t)ie use of 
aspirin, but in other cases one aspirin tablet a night, fire grams would cause the patant 
to get along icry comfortnbh 

^Vltll regard to Dr Duke a splendid work I am a little bit hko tho last Bpeaker 
There are n great many sensitiw indioduals that do Invc some sort of a cliangc wh u n 
cold draft blows upon thorn from the window or from a fan I do not know whctlicr tint 
IS duo to somothuig that is separate and distinct from flic process which ue mai call 
’’ensitization or not I follow Dr Duke s work with a great deal of interest and I am 
afraid I am overlooking some of tl esc cases I was in his office last \car and he told me 
lie knew I was and I nm ccrtainh glad to have heard him this morning 

Dr Dairy L Zfuber Ghwago HI — I should like to have Dr Duke answer one question 

In these cases where he is using adrenalin, has he noticed a difference in its effctt on 

patients with i high or low Idood pressure? \ 1 irge percentage of these nsthnnties Inat 
ven low blood pressures 

Dr Alcxanilcr Sterling Philailrlphxa Pa — I was under the impression that snnultanious 
administration of adrenalin and morphia is dangerous I want to know whether or not 
it is so and whether Dr Duke Ind anv serious results from the combined u^c of ndren din 
nnd morphia 

The second point I should like to know is in the administration of aspirin in asthmatics 
is it in the sensitive or in tlie uonsensitm tvpe that he has found it rf Itejirfit I Jinu h 1 1 
occasions to use aspirin m patients who bate the inflaniniatorv or inf rtmiis tipe of a tlini 



1018 


THE JOURNAL OU LABORATORA AND CLINICAL MEDICINE 


^^hose Tsthmatic attacks alternate Mith mild or seicre form of arthritis Mam of them 

do ier> 11611 on aspirin in combination iiitli some coal tar products 

Dr 71 tWinm TT JJul c, Kantas City, Mo — I hope I haic not made iiijself nusunder 
stood in gmng this pajier on the continuous use of adrenalin I do not nish to be under 
stood as saiing that continuous use of adrenalin in small doses is harmful I think the 
use of onoimoiis doses is harmful, ind I do think it is harmful in patients using 300 
diops a day I haie had three patients iiho used from three to four ounces a dai 
Two of these patients using it in enormous doses were emaciated to skin and bones and 
they were just as brown as if thej had Addison’s disease That is harmful and I belieie 
it IS useless 

Tliere isn’t a patient under nij care who takes o\cr one cc of adrenalin a da> 
I am alwajs able to get bj with a sm ill dose 

Concerning adrenalin intolerance, it is perfectly remarkable that you can get these 
people taking three or four ounces a dai down in a rel.atnelj short tune to where one ce 
will do them as much good as the large dose preiioush 

What are we going to do with morphine’ Trj more whlsk^ and aspirin, because it is 
actuallj more effectne than morphine I can tell jou franklj that if aou gue aspirin and 
a good big dose of whiskj, sometimes an ounce or eien two ounces (and I think whisky 
IS more easilj taken if sugar is added and aou can get ilong with a smaller dose if 
sugar IS added, and joii can also warm it up a bit which causes quick absorption, and we 
want a quick anesthesia), it actu ilia is more helpful in nia cases than morphine I 
have a aaorse time ayitli asthmatics addicted to morphine I practicnllj do not use morphine 
111 ma cases, and haae not for a number of years I do not think it is nccessara 

Now, about the blood pressure nemember, the majority of blood pressures are 
down Adrenalin lowers blood pressure in asthma I do not know what the relationship 
IS betaroon adrenalin and the blood pressure I possibly was misunderstood if I led ana 
one to belieae that insulin, thyroid, peptone, or anything else takes the place of adrenalin 
With regard to stabilizing temperatures, I had one case which was subject to about 
fifteen or taaenty short attacks of hiacs a daa If giacn a small dose of msulm in the 
morning, he aaould bo free of his attack for four hours 

I had another case aaho was running a temperature and I believed she could be helped 
by changing her enviroiiment She was Iniiig with a husband who was half insane and 
toi mciiting the dickens out of her She w is in a temperamental state of mind and 
eieiything would give her hues When we got her away from home, howeier, her temperature 
did not sink to a low level 

With regard to pollen causing surface reactions, dup to pollen sensitiveness, I b'”'® 
seen cases where they hayc changed and gone anywhere in the United States and still 
have asthma 

If you can make a person haye a hiic on exposure to light and nothing else m the 
world, that person is sensitive to light If you can bring out a hiye by a drop of cold 
water on the skin, that is a cold scnsitne case, and if you can cure these patients by 
eyentually mcreasing tolerance to light and bv gradually increasmg tolerance to cold, you 
liaie as much leasou for saying that is a light sensitive case or a cold sensitiye case as 
you have for smug a pollen case that is relieyed by pollen or by getting away from 
pollen, is a pollen sensitiye ease There are so many types of heat and cold sensitiveness 
it makes it difficult You can always relieye by cold yvater a pure cold sensitive case 
It IS perfectly remaikable what you can do yyith them 

Pollen IS not absorbed from the skin by application of light to the skin, especially 
111 the yvinter time when there is not a speck of pollen in the air 

Concerning the admmistration of morphine and adrenalin, I haye never used morphine 
111 such a case I will say morphine is dangerous to giye under any conditions If i®'* 
are not taking up heat and cold sensitiyeness, I belieie you are passing up something 
I belieye it is due to some change m the heat regulating mechanism Por instance, 
peison may haio a seyeic ease of scarlet feyei and after th it become sensitiye to i 
and cold A cause of sensitiyeness in one peison yyill relieye it in another, for one person 
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can be in bed ivitJi t)»o bodj wann and breitho cold air and. bare an attack If jou 
place a to\\cI so tbev mil breathe moist warm air the asthma goes The next cose 
mil bo precisely tho rererse They mil haro their attack if the} arc in a norm room 
breathing ivarm air and especial!} a little moist and haio their bod} cold The cure 
here 18 to open the wmdon and let the party remain there 

I wont to mention one thing rvhlch I forgot to put m nn paper It is one of the 
cxperimontB I have been carr}ing out In a closed room in one of our offices, the total 
number of pollen grains that fell on the half inch slide in that room during the entire 
}ear nas thirt} Pollen settles to the floor just as dust, and if }ou keep the uindoivs 
closed and let the pollen fall to tht floor and hare the room moist lou mil hare a 
room practically free of pollen If tho air is in mction it 8 ta%s up If the air is ab 
solutely still it stijs do\\n 


CLINICAL USE OP EPINEPHRIN IN ALLERGIC DISEASES 

With Special IxErEPENCE to a Method op pRoroNoiNo Its Effect vnd the 
Importance of Its Use in Cases op Asth^iv Complicated 
With Hvpertension 


Bi BAi M Balaeat MA,MD PA CP Ollaijowa Cixi, Ojvla 


F ob the temporal^ relief of paroxysmal attacirs of asthma no ilruff or com 
binatioii of drugs has e\er been added to the physician’s armamentarium 
that equals epmephnn For the purpose mentioned it is without question the 
drug par excellence A ue\tei dnig ephedrme is a close second but is a 
much tveaker dilator of the bronchml muscle The action of epmephnn wlien 
gi\en hypodermically is usually rapid and produces complete relaxation of 
the bronchial spasm but its effect is nnnescent The drug would be of much 
greater \alue m the palhatne treatment of asthma if its effect were more last 
ing Therefore, any practical method of prolonging its action uould surely 
be neus welcomed by both the patient and the physician 

Several years ago surgeons used epmephnn in connection uith noxocame 
almost routinely as i means of constricting the blood vessels m the field of 
operation, thereby holding the local anesthetic longer Many of them hou 
ever have discontinued the use of epmephnn for this purpose because of the 
secondary hemorrhage which fiequcntly appeared from six to fourteen hours 
following the operation 

Lutkliardt and Koppanvi* have shown cxperimentalh that epmephnn 
hydrochloride can be given hy poderimc ilh to dogs with a rise m blood pres 
sure from 15 to ISO mm of mertury a few seconds following the injection 
The blood pressure would return to normal in from ten to twentv minutes 
Sev eral hours later w hen the area where epmephnn was giv cn w ould be mas 
saged the blood pressure would again rise in a few seconds but the extent of 
the rise would not be ns great as the effect of the epmephnn given hvpodcr 
micalh 
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Some Aveeks ago a muse patient of mine, aaIio suftcis severely from asthma 
due to a Russian thistle sensitnutA called attention to the fact that after tak- 
ing epmephiin and obtaining comphte tempoiaiA relief from the asthmatic 
spasm, she could obtain a someuluit smnlai relief from a subsequent spasm, 
if it appeared within six to ten horns, by thoioughlj massaging the area where 
the epmephiin was gncii In a recent clinical note Lilienthal,- a surgeon, 
called attention to some obsei rations he had made on postoperatne cases of 
tuberculosis who sufteied fioiii a bioncliial spasm, and he reported that ther 
obtained relief fiom the use of epmcphim, and on massaging the area where 
epmephiin was given sereial houis latei, at the time a subsequent spasm ap 
peaied, relief from tin same was obtained 

For sereial reais we have used epmephiin witlv-some of the higher doses 
of pollen extiacts m eeitain cases for the pin pose of constricting the blood 
ressels, theiebj allowing tin extract to go into the srsteni rerr slowlv In 
this w'ay we found we could pierent sjstcmic reactions that would manifest 
themsehes m the foim of asthma, lines, oi hav ferci, that otherwise would 
appear This led us to beliere that epmephrm lemamcd m the local tissue 
over sereial horns The expei miental woik of Luckhaidt and Koppami is 
excellent OMdenee that epmephiiu leniams m the local tissue for sereral hours 
and that it can actualh be liberated into the blood stieaiir br massaging the 
area where epmephiin w'as gneii The cxpenence of the inn sc, which was 
mentioned, is clinical evidence that epniephim remains m the tissues and can 
be forced into the ciiculation hr massaging the aiea rrlieie it was given 
Lilienthal ’s expciienee nr his suigieal cases who sufieied fionr a bronchial 
spasm or fiom tine asthma associated with tubeiculosis, is clinical eridence 
that a certain amount of epmeplnm leniaiiis localh in the tissue and it can 
be liberated into the blood stieanr be massaging the area wdieie it was gnen 

The expel miental and the clinical cMdcncc mentioned encouraged us to 
iiiA'estigatc the caluc of the massage method of sending into the circulation 
epmephiin toi relief ot subsequent attacks oi asthma It occur led to us that 
if massaging the aica sereial houis later where epinephim had been gnen to 
the patient for relaxation of the bronchial spasm, would tliiow into the cncula 
tion a sufficient amount of epmephiin to lelicre the subsequent attack when it 
appeared, it would be of gieat practical ralire not only to men dealing with 
asthma as a specialtr but also to the gcncinl piactitionei This somewhat 
pielimmaij report that we are making is based on a study of a series of 
trventj cases suffeimg fiom paioxcsmal attacks of true asthma 

METHODS or STUDV 

Patients who came to the Clinic suireimg fiom attacks of asthma were 
first worked out from the standpoint of then sensitivity, and if the attack 
occurred during the day thee were asked to come to the office, at which time 
eight minims of epinephim was administered subcutaneouslv, with notations 
conceinmg the relief obtained, and the effect of the epinephim on then bloo 
pressure They w^eie asked to return, on the appearance of another attack so 
that the area could be massaged by us and the clinical effect on simptoms 
and blood pressure made Those rrliose asthmatic attacks appeared at nio' 
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vrere ndMsed to take eight mmims of epmephiin, and on the occnnence of 
another attaol to massage the area, instead of giMiig epinephrin again, and 
report to us 

The foiiowing case reports gn e some of the details of the results 

Case 1 — ^itra R L F fiRcd thirty fi\e, hid l)ccu stifforini, from nioticritc ntt icks 
of nsthma cncli night for 8C\r'rftl weeks She Mould frtqucntl^ liave to tnkc n Bccond dose 
of idrenahn She vns tiught liow to use her oMn idrennhn iml vrns ndvised to follow 
the procedure as outUued \bo\c Her ntticks of asthmi would OLCur about ten o’clock 
at mght She reported tint adrenalin giiao her nlmost nistint xchef hut tho cUick 
recurred about three o’clock m the mormne and on having the area nnasngod her hue 
band she obtained relief from the asthmatic spasm in three to fi\c mmutes Tina proucdurt 
she repeated ou a number of occasions, with rtUef each tiiwc She found however on 
massaging tho area tiuntj four hours Icter, or m other words ten o clock tlic next ni^ht, 
she would obtain no appreciable relaxation from the bronchial spasm 

C\SF 2 — 'Miss MPa nurse aged fort\ who had suffered from molcratch scvirc 
attacks of asthma and had been using adrenalin for several months She had learned sever il 
months ago that massaging the area where the adrenalin was given at tlie time tlie sub 
sequent attack would appear, vould give her relief if the second attack occurred tho same 
night. 

Case 3 — "Mrs R K, nged thirtj soven, has suffered severely from asthma duo to 
Russian thistle aenaitivity for tlie past three jenrs Her attacks would usualh occur carl) 
in the night, and bv the use of adrenahu she obtained relief In the earh hours of the 
mnrmng, by follovnng the lustructious given her concerning the massage method slio could 
obtain Tchuf in from three to five minutes 

Tina patient was auff'‘nng from a severe attack of asthma while in the office for wrhicU 
eight minims of adrenalin was given Before adrenalin was given her blood pressure was 
systolic 110, dnstolw, 80 Three iwiwutea after the injection of adxonahn the blood ptessure 
was 124i sjstohe, diastolic 80 and slit romploimd of nervousness with a peculiar feeling 
in the abdomen of wlueh a great inauv patients complain follovnng the use of adrenalin 
Four hours later wjiile she was not auffermg from asthma, tho area whore the adrenalin was 
given was massaged to find the blootl pressure to change from llO/bO to 118/80 At this 
tlmo she also observed the general nervous frclmg and peculiar feeling m the abdomen, 
as she noticed at the timv the adrenalin was given hjpodprmically 

Case 4 — Mr \ CM, aged thirty eight a patient we have observed for Bevetal months 
who recently has had to uae adrcnahii every night lie vv sa given e%ht minims of adrenalin 
nhiJc suffering from an attack of asthma, by one of the mcmbcrB of the Clmic, on three 
occasions Eacli time it was observed that his blood pressure would elevate from ten to 
twenty points above the normal from the use of the adrenalin On massaging the area from 
four to eight liours later tlie blood pressure would elevate several points but not as much 
as ot the time the adreunlm wns pven hypodernucally However at the time of jnas'iaging 
ho Would always have the nervous svniptoma v livth he observed v hen adrenalin was first 
given 

Hia arm where adrenalin was givtn vvns massaged the second dav tint is twentv four 
hmtra later on two otcasions, without any svauptoniB or without relief from tlic spasm for 
which he had come in toniplfliiiing 

Cv^E 5 — Mrs SI R aged fifty nine an asHimatic patimt of long standing who has 
been perfectly controlled so far as her asthma was concerned To this patient, adtcnabn 
vtob given Blood pressure readings were mad nnd nervous siraptoms obaorved Her blood 
pressure changed from liD^SO to ^^4/80 foltoutng tho use of adrenalin hypadcrniicaHy 
Eight hours later massagbig the area where adrenalin was givTn cli inged tho blood pressure 
svatobc iiom 140 to I4S and produced marked nervous svmptoms which she had also en 
countered at the time the adrenalin w-as firdt given 
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Case 6 — E B, ngctl four, i doctor’s son, wliom I s iw at ten o’clock one night, uhcn 
he ms gnen si\ minims of adrenalin, and I Mas immediatcl;> told b> the mother tint hig 
attack Mould recur as thej had been doing so eicrj night, and thcrefoic the boi Mould 
ha\c to have another hj-podermic of adrenalin She Mis instructed to missagc the arm 
thoroughlj Mhcrc the adrenalin Mas given and Mas told that it might rclieic liis attack, 
thcrebj not making it necessir^ to gne the second hjpodcrmic The m iss igc method Mas 
tried at file o’clock the nc\t morning bj the hot ’s father, i phjsiciin, Mith loiiiplctc relief 
from the attack The subsequent ittack m is \erj seicrc, aM ikcmng the bo) from a sound 
sleep 

Other cases studied hate gnen us sometthat smiilai lesults In fact, but 
few cases on whom we tried the massage method or mIio used the massage 
method themselves nithin tlie fiist eight lioms, failed to find paitial or total 
relief from the asthmatic spasm 

Piom om findings it appeals that massaging the aiea tiheie epinephim 
was giVen, fiom foui to eight hours later, at the time the subsequent asthmatic 
attacks occui, will relieve the spasm m most cases Those doing geneial prac- 
tice who frcquentlj’ see patients suffeimg fiom an acute sevcic attack of 
asthma, foi example at ten to tvelve o’clock at night, will usuallj find, if the 
attack IS very seveie, that it vill recur fiom foni to eight horns latei If such 
patients could obtain relief from the subsequent attacks bj massaging the 
aiea thoioughly, it appears to the wiitci that it vould eliminate the greatest 
objection to the use of epinepluin in the palliatnc ticatment of asthma, 
namelj, its e^anescent action 

The senes of eases we have studied up to the pieseut, which is less than 
two dozen, is of course not sufficient to justify our draving definite conclu 
sions as to the value of prolonging the effect of epinephim and theieby m 
creasing mateiially its value in the tieatmcnt of asthma, hut the lesults are 
so interesting and so full of possibilities that we feel justified in making tins 
somewhat preliminaiy repoit 

USE OP EPINEPHRIN IN CASES OF ASTHMA COMPLICATED AVITH HA PERTENSION 

Since one action of epinephim is that of elcAatmg the blood piessme it 
IS natural for one to feel that in case of asthma associated A\ith ha’pei tension 
it would be contraindicated During the last eight yeais it has fallen to mv 
lot to care foi a numbei of cases of tine asthma complicated vith hyperten- 
sion, also manj’ eases of caidiac and caidioienal asthma Poi a long time ive 
tried to staj avay from epinephrm and use othei means of conti oiling the 
asthmatic spasm in the cases complicated avith hypei tension Iloveaei, ob 
serving the ivonderful lelaxmg effect of epinephim upon the bionchial muscle 
in true asthma, ive began to use routinely iii veiy small doses this same ding 
m cases of true asthma complicated Avith hypertension and in the cardioienal 
type of asthma, and Ave avisIi to leport three cases aaIhcIi tAqiif}’ the results 

Case 1 — Dr A M, aged Bi\ta-two, came to the Cbiiic suffering from seasonal liai 
fever and lerj seiere paroxysmal attacks of astliinn, of three months’ duration n 
examining him he rvas found to be extremely sensitiie to pollen and also to animal dander 
His blood pressure was 240 systolic and 100 diastolic The urine examination Mas negatne 
The question naturally arose as to Mlicther this man Math a blood pressure of 240 ® 
have adrenalin for the relief of his asthma He Mas giicii file minims of idrcmbn, an a 
the same time blood pressure obsenations Mcie made 
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Bumg the tucntj minutes following the injection of the adrenahn the blood preaanie 
did not change Ho obtained considerable rchef from tlic asthmatic spasm Two hours 
later eight minims of adrenalin gnen with complete relief from the asthmatic spasm 
with an clc\atioii of sjstohe pressure onli four points From that time on ho was advised to 
use adrenalin himself as often as ncccssar> for llto relief of attacks, vluch he did and in 
three dajs las blood pressure readings were 180 sjatohe, 100 diastolic 

Case 2 — Mrs A F aged fiftj eight suffered with phthisic as a small child During 
the last five jears she has suffered from hj-pertension and moderately severe attacks of 
asthma She was sensitive to animal epithelial onlv Her phjsical examination revealed a 
blood pressure of 220/120 The liver edge could not be felt The urine examination was 
normal Here again the question arose aa to whether adrenalin should be given for the relief 
of the asthmatic symptoms 

She was tested out with small doaea of adrenalin hydrochloride and the blood pressure 
carefiill) notched without appreciable elevation Larger doses were then used in sufficient 
quantit) to relieve the attacks with clovntion of the systolic pressure onlj from three to five 
points Bj keeping down the attacks with the use of adrenalin her blood pressure finally 
stajed at 190/120 This patient of course was adnaed to rest a great deal and she was put 
on a low protein diet on general principles During the last few months she has done 
exceptionally well for one with the complications she has had She has to continue to 
use adrenalin from time to time for the relief of her asthmatic svmptoms 

Case 3 — ^Mia V7 L S aged sixty one came with a history of hoy fever for twenty 
years and asthma for the past five jeara Physical examination showed a blood pressure 
of IGO/JIO when he was not wheezing but during on attack lie would hove a blood pressure 
of 190/130 Hero again ndrcnalm was used with relief of his attacks without dangerously 
elevating his blood pressure 

DlbCUSSION 

In cases of hypertension it is routine with most doctors to adtise them 
not to get angry not to walk against the wmd not to climb stairs, not to lift 
heas’^ loads etc In other w ords to do nothing that w ould ha\ o a tendencr 
to elevate the blood pressuie We can conceive of nothing that would throw 
a greater load on the heait and would have a greater tendency to elevate 
blood pressure than severe paroxysmal attacks of asthma 

Our clinical observations on these cases have showm us that moderate 
size doses of epineplinn m cases of true asthma complicated with hyperten 
Sion or in cardiorenal cases will raise the systolic blood pressure but little 
Therefore, it seems to us that m cases of true asthma complicated with hyper 
tension or in cases of hvpertension with a failing heart or cardiorenal cases 
suffering from labored breatlimg paroxysmal in type, that some efficient 
means sliouid be used to relieve the spasm Knowing that there is no prepara 
tion that equals epinephnn for this purpose makes us feel that it sliould be 
tried out routinely in Kmnil doses and if it does not elevate tlie blood pressure 
appreciabh it should be used for the relief of the asthmatic spasm Assuming 
for the sake of argument that it does m some cases elevate the blood pressure, 
for example, even ten or twenty points how much better it would be for 
epinephnn to elevate the svstohe blood pressure which stands at 240 ten 
points for twenty mmutes, but at the same time relieve them of their asth 
matic spasm so that the pressure on its own accord would lower 50 60 or even 
80 points tlivn it would be to allow the svstohe blood pressure to stand at the 
height mentioned over a period of several hours wlule thev aie wheezing 
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EPINEPHRIN IN HAY PEVER 

Piepaiatioiis of epincpluin, eitliei aqueous oi otheiwise, in my opmion, 
should nevei, oi seldom evei, be used on the mucous membiane of the nose of 
hay fcAci patients foi the lelicf of congestion, since there is a secondary 
vasomotoi dilatation which lias a tendencj’’ to make symptoms moie severe than 
they ueie befoie its use It is fairly uell lecogmzed by the ihmologist that 
the continued use of epinephiiu on the membiane of the nose does harm For 
the temporal y lelief of eye sjunptoms in hay fcvci it should piobably nevei 
be used 

Dm mg the efficient ticatment of ha 3 ’’ fevei with potent pollen extracts 
it IS not uncommon to encountei a systemic leaction, manifesting itself in the 
form of hives, asthma oi hay fevei, as one neais oi i caches the tolerance dose, 
and for the relief of such simptoms there is no ding that will give better 
results than epinephiiii given In podeimicalh in fiom ten to twelve mimin 
doses The untowaid sjmptoms mar leappeai in from two to foui hours, or 
even eight hours, and if ther do, the aiea nheie the epmephim was gneii may 
be massaged foi relief, oi a second dose of epincphiin can be given 

In pollen theiapj epinepluin is also of considerable value in blocking the 
blood supply vlicie some of the high doses of the extract are given, so as to 
allow it to entei the sjstom inoie slouly, theiebj’ pierenting a systemic leac 
tion Foi example, ceitain patients maj take 0 25 cc of the 1 500 dilution 
of an extract of giass oi lagveed, oi any othei pollen, and from it encounter 
a sjstemic reaction On dropping back a notch or two in schedule and build- 
ing again they are not able to pass the same size dose without a similar experi 
ence However, bj’’ diawing into the sjiinge, aftei the 0 25 c c of the pollen 
extract is in the sjuinge, three to four minims of e}iinephiin, and injecting 
that first into the subcutaneous tissue, and waiting a fer\ seconds and then 
injecting the pollen extract, the srstemic leaction will not be encountered, 
since epinephriu constricts the blood supplj just as it does when the surgeon 
uses it along Avith novoeaine, and theiebA allovs the mateiial to enter the cir- 
culation over a period of sereial houis instead of most of it going in within 
a few minutes’ time On the next regular treatment daj a dose of pollen 
extract still higliei may be given, and a highei and still liighei dose, etc , 
allowing one to caiij'^ the pollen extracts several doses higher in schedule, 
even rip to a point where the patient will be fully protected fiom hay fever 
01 asthma, ulio otherwise would not obtain relief fiom his haj fevei oi asthma 
symptoms on account of his tolerance dose being too low 

In at least 40 per cent of our hay fevei cases we encountei sj'stemic reac- 
tions before the patient is earned as high as we know they must he foi pro 
teetion By means of epmephim tised as we have just outlined thej' can he 
carried srrfficientlj^ bigh to relieve them from then hav fever or asthmatic 
symptoms It must not be foi gotten, however, that when epmephim is once 
used for the purpose of caiijnng the patient higher with pollen extracts, it 
must always be used 
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EPINEPHRIN IN UBTICVRIA 

Foi the tempoiaij relief of acute attacks of urticana due to food poison 
mg, serum sickness bites from insects etc , cpmephrin in from six to tweh e 
desses v/iU relief vt yi\'v> \\av^ t<s be repeated, 

and here again wl iia\ e found tJiat massaging the area where epinephnn as 
given, in the feu casts \\e ha\c tritd will gi\e relief from the subsequent 
sjmptoms that appear If in cases of stings from insects or idiosyncrasies to 
foods or drugs there are symptoms of severe abdominal pain with spelling 
of the tongue or soft pahte, epmephrin should be given m from ten to fifteen 
minim doses hypodeimieallv and the throat should be swabbed with a 1 1,000 
dilution Several cases of death due to asphyxia have been reported fiora 
edema of the soft palate following stings from insects 

ASTfiMVTIC PATIENTS SHOULD BE TAUGHT HOW TO GIVE THEMSELVES EPINEPHRIN 

It has been my custom during the last eight years to teach the asthmatic 
patients who come to our Clinic how to give epmephrm to themselves Some 
doctors raise the question as to whether this should be done saying that pa 
tients might form the habit of using opiates and, too that the danger of 
infection is gieat During our eight years of care of allergic patients more 
than fifteen hundred cases of asthma have been studied and at least one 
third of these have been taught to give epmephrm to themselves So far as 
we know not a single one of them today is a drug addict, and no case of mfec 
tion has been leported It is our opinion that the patient is going to use some 
drug for the relief of lus symptoms, and therefore lie should be taught how 
to use the best drug available 

For tbe relief of the asthmatic attack the best results arc obtained by 
giving the epmephrm at the onset and not after the patient has wheezed for 
four or five hours If they do not know how to give themselves epmephrm, 
they usuallv wait awhile to see if the attack will not subside and then a doe 
tor is called, at which time the spasm is exticmely severe Piequently the 
doctor does not arrive for from two to six hours which means that the patient 
has sufteied several hours fiom his isthma tlicrebv not onh depleting his 
system but producing emphvsemT For the relief of such symptoms after the 
doctor arrives it will require from ten to twelve mmims of epinephnn The 
same relief in all probability could have been obtained with from four to five 
minims of the drug if given early Many patients of course will suffer 
throughout the night instead of calling the doctor on account of financial 
circumstances 

Doctors so frequently tell patients that epmephrm will harden their ar 
tefies if taken over a long period of time and tliat it is a drug that is habit 
folding Of course anv drug that has to be taken frequently is probably 
soioewhat harmful, some of them much more liarmful than others of course, 
tut since epmephrm is a noiraal constituent of the blood stream it will natu 
rody have less deleterious effect on the patients tlnn most drugs Assuming 
jkat It might be somtvvhat haimful, how much less damage it would do thau 
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the severe attacks of asthma that -ttould eoiitimie foi hours at a time The 
end -1 esults of unpioteeted asthma aic emiihj'sema, bronchiectasis and heart 
failure 

In teaching patients to give themselves epinephini it has been our custom 
to have them always use alcohol foi steiilizing the sjuinge and needle, as ve 
feel that the dangei of infection is much less than if the needle and syiinge 
aie boiled, as their fingeis will have a less tendencj^ to come in contact with 
the needle by this method of sterilization 

Asthmatic patients who have sulieied seveiely over a period of time 
diead veiy much the thoughts of attacks For this reason we teach our pa- 
tients never to be without epmephim Even if thej" have been fiee seveial 
months they should cany the epmephrm and syringe for giving, and mate- 
iial for sterilization, vhen thej' go on then vacations oi on business tups, so 
that they can always feel that they ha^e at then coiiimand a pioduct for the 
relief of the paioAjsmal attack of asthma that might appeal Such an ai 
langement not onlj makes them feel moie confident of tliemsehes from the 
standpoint of doing the oidiiiaiy things of life that othei people do, and 
thereby making men in business more practical, but thej enjoy life so mnch 
moie since tlle^ do not h<ne to luc in the diead of a seicre attack ot asthma 
without means of protection 

In about 85 per cent of the cases we studied, from 60 to 100 per cent 
relief fiom sMiiptoms can be gnen but such lelief is not obtained at once It 
usually requires, for tieatment of many cases of asthma, several months, 
and duiiiig this time it is of gieat impoitaiice that e^el^ attack of asthma 
possible be kept down by some simple means, and there is no diug of greater 
impoitaiice, and less hannful foi this pm pose, than is cpiiiephim 
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F ICKBR^ first slio%^ cd the bactericidal action of distilled m ater and ph\ sio 
logic salt solution The mbiliti of the cholera vibiio disappears after 
two or three da}S, it not inoie than 60,000 organisms are present in each cubic 
centimeter In the piesence of greater numbeis a large percentage of them 
die in the first hours but the surM\ois multiplj at their expense The ad 
dition of 1 per cent uutiient broth to the 07 pei cent Nad solution also 
neutralizes the bacteiicidal eftcct Legroux and Ehava* found that the num 
her of Mbno choltri staplnlococci and bacillus anthracis remains constmt 
^\hen suspended m distilled uatcr to uhich 0 6 per cent of blood coipuscle 
extract had been added the organisms die more oi less rapidly if less cx 
tract is used Pauisset, Veige and Carneiro* found that 0 8 per cent NnCl 
solution ■uas more toxic than distilled uatei foi staphjlococci, tjphoid coli 
Fiiedlaender and antliiax bacilli Loeb^ shoued that the toxic effect of 
NaCl on liiiug cells could be neutialized b\ the addition of appropriate 
conceutrations of potassium oi calcium salts This suggested the uoik ot 
Sherman and Holm ’ and of V mslow and Palk ® Thej found that the 
tosie effects of N'\Cl ma\ be neutralized bj the addition of CxCl The 
optimal concentration according to Winslou and Falk, is four parts NaCl 
to one part CaClj uith a total concentration of 0 725 AI The effect is most 
noticeable m alkihno solutions Hotchkiss® found tliat all chlorides prevent 
the grouth of B coli, if added in sufficient concentration to 1 per cent pep 
tone uatcr, the chlorides of the ilKalis are least toxic, followed bj the 
chlorides of the alkaline earths, uliile those of the heavy metals ait most 
toxic Slnughnessj and CrisuelP® found that the B coli of their strain lu 
creased in number u hen suspended in distilled u atei , their distilled u ater 
uas however, buffered bj the addition of Northrop and DeKruif’s buffer 
solutions which ob\iousl> introduces an crroi 

hlost of the work on the effects of eIectrol>tes on the aiabilit^ of bac 
term has been concerned with differentiating between the action of the 
1 ations, and with efforts to find ‘balanced ’ solutions, in -uhich the iiumbei 
c of bacteria remains constant Sherman and Holm® find tiiat Cl I, NO 3 SO^, 
PO^, accelerate oiouth of B coli m peptone water, all other anions retard it 
tei'^hei found little difference between Na IC and NIU Alg was moie toxic 
fo^nd Ca most Little other work has been done 111 legard to the anions Palk^^ 
goF compreheusiie rc\iew of the action of 10 ns in phjsiology does not c\cn 
jj^efer to them This luck of attention has been caused partiallv bj the in 

liboratoo of the Colorado Foundation for Research In Tuberculosis at Colo 
^ Tuio College Colorado Springs Colorado 
^ Rccched for publication January IT 10 S 
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teresting discoveries of the pli 3 siologists about the antagonism between Na, 
K, and Ca in the conti action of smooth muscles, and partially bv the atten 
tion that has been given in latei years to the phenomena connected with 
Donnan’s membiane equilibria Noithiop and DeKiiiif^- shoved that the 
isoeleetric point of the typhoid bacillus is situated at a hydrogen-ion coneen 
tiation of Ph 3 0 It follovs from Donnan’s equation, that onp kations can 
influence the osmotic and electiie pioperhes of bactei la suspended in solu- 
tions more alkaline than Ph 3 0 It does not follow, however, that onlv the 
kations can be of impoitance for the viability of the bacteria In apptying 
Donnan’s equation to bactei la, it is tacitlj' assumed that these aie equally 
peimeable foi all simple ions The possibility exists that this is not the 
case, and that the bacterial membiane is onlv, or at least mainly, permeable 
foi anions, as is e g , the case foi erythroci tes It is the pm pose of this papei 
to show that the effect of the anions on the viability of B coli is far greatei 
than that of the kations 

We have limited our studies to the anions CP, SO^, NO^, and IlPO, 
and to the kations IC, Na*, Ca**, IMg* *, as they seem most important fioni a 
physiologic point of view Other factors included in the present study weie 
the influence of the osmotic piessure and of the Ph ni the hope of deter- 
mining which pait of the salt eifect is due only to the chemical nature of 
anions, and vliicli pait is due to othei factois 

METHODS 

A stiam of Bacillus coli communis was chosen foi this voik, because of 
its small tendency to spontaneous agglutination In using staphylococci as 
some workers did, a complication vas intioduced by the possibility of a 
disintegiation of the clumps of cocci, Avhicli would simulate an increase, 
when colonies weie counted by the plate method A tAventy-foui-hour broth 
culture was used, which was filtered thiough Whatman filter paper No 5 
and diluted 125,000 times, 01 cc of this dilution Aias added to 8 c c of 
iiutiient agar at 45° C , plates pouied and the colonies counted aftei tventi 
foui hours in the incubator at 37° C This vhole piocess of prepaiing tlie 
dilutions and pouiing the plates did not take moie than fiAm minutes 

This method Avas piefeiied to the use of a aa ashed and filteied suspension 
of bacilli groAAm on solid medium because the Avashing and centrifuging takes 
considerable time, pieliminaiA’' experiments shoAved that the death rate of the 
coll bacilli in salt solutions is highest in the first hour, as shoAvn in Chait I 
In some expeiiments as maiiA'^ as 60 per cent died iii the first horn, Aidiile a fev 
of the more resistant bacilli Avore still aliA'e after tAventj -f our lioiiis The 
difference betAveen the difteient salt solutions must be most evident immedi 
atety after mixing the bacteria AAuth tlie solutions This difference in resist- 
ance that IS seen betAveen the single bacilli, can sometimes be observed betAieen 
broth tubes inoculated Avith the same strain of bacteria These changes in the 
peicentage of resistant individuals in a broth culture affect uniformly the re 
sistance against all salt solutions and do not affect the results The amount 
of culture medium carried OAmr in the 1/125,000 dilution is much smaller than 



TKt VlAUUltV Ot UAGlMUh LOGt 


1020 


the 0 6 pel cent ncccssarj for the growth of baetcua m NnCI solution, as nc 
could senfj in experiments performed for tint purpose 

Bacilli leraam aliie longer in the same salt solution ulien hept in the itc 
box at d” C than in the incubator at 37° C All our experiments were per 
formed at room teniperatuic (20 C ) 

Tlie salt suspensions with bacteria were hept in tbe dark ns much as pos 
sible, because the diffuse darligbt at tbe altitude of tolondo bpiings (6000 
feet) has a decided bactericidal action 

Another point of some impoitancc is the use of pipettes of unifom diam 
cter A eonsideiable nuraher of bactcim is aUnvs ahsoibcd on flic walls of 
the pipette and this effect will xarj with its diametei When scierat pipettes 
are used for succeeding dilutions the crroi increases in geometric progression 
and maj become large 


4-0 9 per cent KaCX 



Chart I — "Viinibej of colonies grown from 0 1 cc. of 1/1^5 000 dilution In distilled water 
0 9 per cent NaCl and 0 3 per cent MfHPOi The ab clasa Indicates the number of houra 
elapsed since making the dllutlona and the ordinate the number of colonic 

It seemed possible that the harmful effect of salt solutions uas simph 
caused b'i the sudden. trom ouu medium to axiotliet: bacillus that 

liad been accustomed to a sjnthctic medium of a definite composition ^^ould 
JU tins case react difTereiitlj to thib halt eoneeutratiou from a bacillus grow n 
in broth To determine this mflutnee, wc ^rew a colon bnciUns through a 
bcrjcs of set on transplants m a medium ot the following composition 

A8para{,ia 01 per cait 

Glucose 0 1 per cent 

MpHPO 0 1 per cent 

KCl 0 1 per cent 

Dilutions of these baciih and of bacilh grown m ordinary broth ^rere made in 
a medium of the following composition 



1030 


THK JOURNAL, OL LABORA’iOKl AND CLINICAL, MLDICINE 


MgHPOj 0 1 per cent 

KOI 0 1 per cent 

and tlip death lates m the two cases compaicd The lesults aie given in 
Table I Since theie is no appieciable diffeience between the death rate of 
the bacilli, we eonclude that no eiioi is introduced by using bacilli grown in 
nutiient bioth 


Table I 


Number oi Colonies Grovn From 0 l cc op Dilution, When the B\cilli Had Been 

Gromn in Dippfpent Media 


ELAP'iFD 

SINCE MAK1^G 

DlLTTTIO^S 

BACILLI IN 

SYNTHETIC MFDIUM 
(DlITinCN 1/12,^00) 

BALIILI irO\\\ IN 

BROTH 

rDnUTION 1/12^,000) 

0 lioiirs 

245 

612 

81/. hours 

238 

587 

7 hours 

150 

522 

24 hours 

28 

50 


EXPERIMENTAL 

Efiect of osmotic piessuie 

A Noneleci) olyies — The effect of distilled vatei on the coli bacilli nas 
conipaied vith that of diffeient conccntiations of iiiea and glucose The 
lesults aie given in Table II 

The maximum numbei of suivivois is in the luea solution of one-fourth 
molai concentiation , both higher and lonei concentrations aie less favorable 

The lesults with glucose solutions are somenhat different less than one- 
fourth molai concentiations show the highest death late, but no appreciable 
diffeience could be shown betiveen one-fouitli molai and higher concentra- 
tions The most piobable explanation seems that the glucose can penetrate 
into the bacilli and so equalipc the difteience in osmotic piessuic, onlj the 
effect of the lowei osmotic piessuie can be demonstrated under these ciicum- 
stances It is inteiesting to note that neithei of these solutions acts as a 
nutiient medium 


Table II 

Number op Colonies Grown From 01 cc op 1/125,000 Dilution in DifPErFsT 

Urea Concentrations 


TIME EL\PSED SINCE CONCENTRATION OP UREA 

MAKING DILUTION 1/lG M 1/8 M l/I M 1/2 M 1/1 M 

0 hours 211 207 182 201 155 

2 hours 14 109 129 87 52 

4 hours 2 8 19 5 1 


Number op Colonies Grow n From 0 1 c c op 1/125,000 Dilution in Different 

Glucosp Concentrations 


TIME ELAPSED SINCE 
MAKING DILUTION 
0 hours 
4 hours 
24 hours 


CONCENTRATION OF GLUCOSE 

DIST WATER 1/50 M L/16 M 1/8 M 1/4 M 1/2 M 1/1 M 
91 91 08 97 82" 91 ^ 

1 1 1 7 15 27 li 

0 0 0 0 0 0 


B Electiolyies — The effects of different concentiations of NaCl, Ifd) 
CaClj, K„SO„ KHPO„ NaHPO,, were compaied, in the case of the phos 
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Table IH 

NuMBEr OF Colonies Grou v From Q I cc op J/125000 Dilution in Solutions Cont^inino 
D trrFREMT Concentrations op the Foi.loamno S^lts IvnCl IvC^ CnCl, KjSO 
Mistdre op NAjIIPO \nd NtU,PO«, Mixture or K HPO and KK^O^ 

(Pa OP All Solutions 7 0) 


TIME fLAPSEB SINCE 

MARINO PlLUTiONS UlST V.ATER l/j>0 It 

CONCWvTBlTION OF AftCl 

1/16 M 1/8 M 

1/4 At 

0 }iour3 

G4 

107 

£)0 


59 

b 

8 hours 

0 

1 

3 


17 

n 

TIME ELACSEL SINCE 

jrvKiro mruTioNs dist 

iriTER 

1/SO M 

CONCFNTI ATION OP RCJ 

3/16 At 1/8 At 1/4 M 

1/2 M 

0 Jiour^ 

103 

02 

04 

02 

1/0 

Ilfl 

7 hours 

o 

3 

t 

51 

34 

7 

nsiF EL\rSED SINCE 
VIKINtl DILUTIONS PIET 

IVATER 

1/ 0 M 

eONrFNTRATJOV Oh 

1/10 M 3/3 M 

ClCl, 

1/4 >T 

1/2 AI 

0 hours 

11* 

H 

140 

Ul 


120 

5 llOUTS 

0 

0 

20 

9 

1 

a 

Tnir FLAPSFD SINCF 
nAK^^O DILUTIONS DIST 

M \TPR 

l/W AF 

< ONrENTlIATlOV OP 

1/lC M 3/8 M 

K SO 

1/4 Af 

1/2 M 

0 houre 

KO 


273 

’0^ 


21 

S hours 

0 

2 

2 

1 . 

G 

0 

TJWF ELAPSED SINCE 


CONCEVTIt.lTlOV 

OF Nn npo 

PLIS vmi PC 

nVMNQ DirUTtONb LIST 

U \TfR 

1/SO M 

J/10 At 

1/8 AI 

1/4 M 

1/2 Af 

0 hours 

87 

1A2 

208 




8 hours 

0 

104 

166 

308 

HE 9 


24 hours 

1 

GO 

541 

431 



TIWP ELAPSED SINCE 


CON ( fntration 

OF A npo 

PLIS MT.PO 

MAMNO DILUTIONS BIST 

' WATPR 

l/'JO Af 

3/30 M 

1/8 M 

1/4 Al 

1/2 M 

0 hours 

113 

107 

140 

\6Z 

no 

t-H 

7 liours 

0 

a- 

181 

228 

207 

07 

24 hours 

0 

17 

2*4 

+3000 

+roo 

79 


phatos a mixture of pumary and secondary phosplmtcs of Ph 7 nas used 
The itsuUs are gnen m Table III 

The optimum concentration for most of tliest salts is at 1/8 M concen 
tration The onh exception is CnCl ivluch has its optimum at 1/16 Isl 
Tlieoieticalh ut must expect an optimum at 1/12 M foi all salts that dis 
soGiate in 3 long Onl> the calcium chloride gnes evidence of a loner op 
tuuuni than 1/8 M The results are lionet er complicated the fact that 
the anions ace responsible fur the losjc action of the salts, as n e shall shon 
later The toxic anion is approximateh 2 times more concentrated in a cal 
cumi chloride solution than ui an equunclecular sulphate solution, and its 
harmful thects must appeal at a loner coucentratioa 

3TPECT OF IONS IN' EQUrOSMOTIC CONCEN Tn STION 

A Kafions — The effects of 1/8 M solutions of NaCl and KCl were com 
pared to 1/12 M solutions of CaCl and IMgCl the results arc giien in Table lY 

Verj httlc difference is found betneen the iction of NaCI and IvCl on one 
side and that of GsCl and jMgCl on the other The chlondts of the bnalerit 
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salts aie, however, moie toxic foi the colon bacillus than those of with uni- 
valent kations, the concentiation of Cl ions being highei in equiosmotic 
solutions 

B Anions — The effects of solutions of Nal, NaCl, Na^SO^, NaNOj, and 
NairP 04 weie compared, the lesults aie given in Table V The toxic effects 
of the anions depend apparently upon the chemical natuie of the ion and no 
evidence is found of the valency eftect that Nve found in the ease of the 
kations The phosphates aie most favorable and e\en cause an increase m 
the numbei of bacilli Aftei the phosphates follow the ions NO,, Cl , SO 4 , I , 
in the 01 del given 

Table IV 

Numbfr or CoLONiFs Grown Prom 0 1 re op 1/125,000 Dilutions i\ Chlorides With 

Dippfrent Rations 


TIME El APSED SINCE 
MAKING DILUIIONS 

NR cl 1/8 M 

Kcl 1/8 M 

CRCl 1/12 M 

Mgcl, 1/12 M 

0 hours 

90 

70 

74 

113 

2 hoius 

71 

SO 

3 

13 


INFLUENCE OP Ph 

Sodium phosphate solutions of diffeient Pa veie compaied The results 
aie given in Table VI 

The influence of the Pa of phosphate solutions is evidently of small iin- 
poitance as long as it remains aboie 5 and below 8 

ADDITIVE EPEECT OF IONS 

In the fiist place plnsiologie salt solution was compared with Ringer’s 
solution and with salt solutions to nhich only K 01 Ca has been added m the 
same concentiation as 111 Riiigei ’s solution The lesults aie gn en 111 Table VII 

Theie appeals to be vei> little difteience in the action of these solutions 
on the viability of the coli bacillus 

We next compaied two solutions containing respectnely 0 58 M NaCl 
and 0 145 M CaCL, with a solution containing both The results are given 
in Table VIII 

Winslow and Falk state that the solution containing both NaCl and CaCk 
IS less toxic than the solution containing onlj' one of those salts Our expeii- 
ments give no evidence of “balancing” the toxic action of NaCl by that of 
CaCU, the effects wmie piiiely additive 

Similai lesults weie obtained by miviiig equal paits of 1/8 NaCl '"dli 
1/8 M NaNOa solution The lesults aie gnen in Table IX 

Table V 


Number of Colonies Grown Prom 0 1 c c op 1/125,000 Dilutions in 1/8 M Sodium Salts 
With Different Anions (in the Case op Sodium Phosphate a Mixture of 
Primary and Second \rx Phosphates of Ph 7 0 Was Used) 


TIME ELAPSED SINCE 

MAKING DILUTIONS 

Kiel 

Nai 

NaNOj 

Nl SO^ 

SOD PHOS 

0 hours 

123 

60 

114 

78 

112 

2 houis 

82 

0 

105 

52 

lie 

5 hours 

31 

0 

100 

1 

108 


nth \I\U1UT\ OF BAClIIiUb COLI 




Tabms vr 

NuifOER or Colonies GRO^^N From 01 cc or 1/125000 Dilution in 1/8 M Sodium 
Phosphate Mixturfs or Different Ph 


TIME ELiPSEP SINCE 




1.. 

OF THE SOLUTIONS 



SIAKINQ DILUTIONS 

5 


0 

7 

8 

9 

0 hours 

76 


108 

83 

106 

103 

4 hoars 

02 


97 

100 

77 

1 

8 hours 

10- 


136 

194 


0 

24 hours 

159 


1200 

5000 

82 

0 


Taolb \ II 

2s UMBER OP Colonies Gromn Irom 0 1 < c op 1/12 »,noo Dilitios in o 8 1 bk Cent 
N nCi Solution and in Rinocr fe Solution 


TIME ELAPSED BINI E q 
JIAKIND DILUTIONS 

b% N 

ic! 

OK % 

0 o.% 

N^cl 

KCl 

0 S % NftCl 

0 eJ<fo Nt t 

0 8 7 
0-7’ t 

NlU 1 
Hi 


I tNQER S 
SOLUTION 

0 hours 

170 


157 


102 

lOi 



187 

4 hours 

68 


73 


27 


6) 



50 




Table 1 

III 






KUMBER of COLONIES GrOWN 

From 0 1 c c 

OP 1/125 000 Dilution iv 

0 

58 

n 

N iCi 0 145 M 


CflCJ 

AND 

0 58 M NnCl 

Plus 0 145 M 

GtC? 













0 

)S 


■nUE EL VPSEO SINCE 


0 18! 

li NUCl 


OUI 




ILUS 






0 

H 

> M cal 

0 hours 



107 


90 





97 

4 Jiouts 



81 


44 





1 - 

S hours 



38 


2 





1 

12 hours 



-•) 


0 





n 


Tills experiment is not quite comparable to that of Table Mil In tint 
case *>>0 had, foliouing the example of Wmsiou and PalK added the CaCl 
to the solution containing the NaCI, thus clianging the osmotic pressure In 
the experiment of Table IX the osmotiv pressure reiu'iiiied constant xUhoUf,!! 
half of the Ci ions had been replaced b\ VO3 ions The mixture of cJiIorult 
and nitrate nas a little more toxic than the nitnte solution and a httle less 
thin the chloride solution 

if a sodium chloride solution is mixed with an equal quantiti of sodium 
phosphate (Ph 7 ) the toxic effect of the sodium chloride is corapleteh com 
peiisated as is show n 10 Table X 

Tht bacteria are even able to increase their numbor in the solution con 
taiiimg both phosphate and chlondt The increase was somenhat less in the 
solution containing both anions than m that cont lining onh pliosphitcs 
The total increase ma^ bt compaicd with that shown in h l/lh M sodinin 
phosphate solution Similar results weie ofatauied when potibsmm phosphate 
w as used or w hen sodium sulphate took the place of the sodium chloride 

INCREASE 01 NUNtBCR OP BlCinU IN PnO^PnATC SOLUTIONb 

The number of bncilli inci eased in seienl instances when thei were sus 
pended in phosphate solutions m the apparent nbsenee ot all nutrient con 
stituents We first thought that this might be due to an increase at the es. 
pensc of dead bacilli and made serial transplmts into other phospliatc solu 
tiona the increase could still be obsened after the seventh transplant ^\ e 
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now lepeated the cxpciimeut in quartz tubes stoppeiecl ■with glass a\oo1 The 
number of bacteria remained noiv constant, and deci eased proportional to 

Table IX 


Number of Colonies Grown From 0 1 c c op 1/125,000 Dilution is 1/8 M N iCl, 1/8 II 
NaNO„ AND 1/8 M NaCl Plus 1/8 M NaNO, 


TIME ELAPSED S1^CL 

MAKING DILUTIONS 

1/8 M NiCl 

1/8 M N INOj 

1/8 M Nad 

PLUS 

1/8 M N INO, 

0 lioms 

07 

61 

75 

2 houis 

4 

48 

15 

6 Iiours 

0 

7 

1 


Table X 

Number op Colonies Grown From 0 1 cc op 1/125,000 Dilution in 1/8 M NiCl Solution, 
IN 1/8 M Phosphate Solution (Minture Containing Primara and Secondary 
Sodium Phosphate op Ph 7 0), and in a 1/8 M Solution Con 
TA iNiNG Equal Parts op 1/S AI NtCI and 1/8 M 
Phosphate Solution 


TIME ELAPSED SINCE 
MAKING SOLUTION 

Nad 1/8 M 

SOD PHOS 1/8 M 

NTCl 1/8 M 

PLUS 

SOD PHOS 

0 hours 

76 

55 

55 

6 Iiours 

9 

70 

06 

12 hours 

0 

00 

73 


the dilution in seiial tiansplants Tlie colon bacillus is appaientl'V' able to 
satisfj’’ its needs of nitrogen fiom the an, uhile bits of chaiied cotton fallen 
into the solution fiom the usual cotton stoppers are sufScieiit souice of caibo 
hydrates This is especiall'w remaikable when we remembei that no inciease 
in the numbex of bacteiia took place in the uiea or glucose solution The 
only mineial constituent that the colon bacillus needs foi lepioduction is the 
phosphate ion If sufScient phosphate is piesent, minimal impuiities are suffi- 
cient for the life of the colon bacillus The natuie of the kation combined mtli 
the phosphate ion is without impoitance We do not want to suggest that this 
IS a general propertj^ of all bacteiia, one of us^“ has shown that the tubercle 
bacillus needs the piesence of eithei potassium oi iiibidiura foi giowth Fur- 
thei study ivill hai^e to show whether all bacteiia need only the piesence of 
phosphate ion to letain their viability oi whetlier in some cases the piesence 
of other ions may be necessary 


DISCUSSION 

The influence of salt solutions on the viability is entiiely determined by the 
nature of the anions The addition of phosphate to the solution containing 
any of the other ions that w e studied is sufficient to counteract its delete 
nous effect This cannot be compaied with the balancing of the Na 
ions by Ca or K m the fluid used foi tlie iieifusion of the suniving 
heait, in this case both ions aie toxic, but their combination is not 
In the case of the colon bacilli the phosphate solution does not possess 
any deleteiious effect On the contiari, we hai^e shown that the presence 
of phosphate ions is necessaiy and sufficient foi the suivnml of the colon 
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bacilli Part of tbe harmful effect of the other ions maj be due to the 
fact that thej permit the diffusion of the phosphate ions out of the bacteria, 
this IS fiuthcr confirmed bj the fact that the addition of phosphate counter 
acts to a laigc extent the action of the other amons The action of the anions 
in solutions without phosphate is not eiitireU due to the absence of the 
phosphate ion, as is shoirn the existence of the senes of increasing- toxi 
eitj NO 3 Cl," SO^ I~ To explain the existence of this senes and the 
action of the phosphates \se must however, assume that the bacilli are per 
meable for amons No such assumption is necessary m the ease of the 
hations The only difference observed was one connected with the lalencv 
of the kations A solution of CaCl of the same molecular concentration as 
a NaCl solution contams tu ice as manj Cl 10 ns and must be more toxic If 
ue decrease the molecular concentration we decrease at the same time the 
osmotic pressure below the optimum and the results must still be more un 
fa\orablc than in tbe case of the unnaicnt ions 

SUMM^U\ AND CONCLUSIONS 

1 The optimum concentration for the \iabilit} of the colon bacillus is 
1/4 M m the ease of nonelectrohtes and 1/8 M lu the case of binary elec 
troljtes 

2 The Ut drogen ion concentration in phosphate solutions is of small 
importance as long as it lemains above Ph 5 and below Ph 8 

3 The kations are without effect on the viabilitj of the colon bacillus, 
except for a Talencj effect 

4 The series of increasing toxicit} for the anions is HPO , , NOj, Cl, 
SO 4 I Their effect IS purel} additive no eMdence was found of ‘balauc 
mg the toxicity of one ion bj that of another 

5 The HPO 4 lou is the only mineral constituent necessary for the life 
of the colon bacillus Part of the toxicity of distilled water and salt solu 

tions mav be due to the fact that they permit the diffusion of the HPO 4 ion 
out of tbe bacteria 

6 The number of colon bacilli remains constant in a solution containing 
a mixture of primary and secondare sodium phosphate of Ph 7 The number 
of bacilli increases if traces of organic material are present m the solution 
e g , cotton fibers or dead bacilli 
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THE RELATIVE TOXICITY OF GENTIAN VIOLET FOR CERTAIN 
MEMBERS OF THE COLON GROUP OF ORGANISMS* 


E\ W D STo\AiiL, M D , M Starr Nichols, Ph D , and Vera Vincent, B A, 

Madison, Wis 


T he selective action of gentian violet foi oiganisms having a gram-positive 
leaction was lepoited by Clmichinan, 1912 He studied the bacteriostatic 
effect of this dj'^e and its i elation to the gram leaction of the oigamsm when 
the dye was added to the media in a dilution of one to seventy-five thousand 
Following Churchman’s suggestion. Hall and Ellefeson, 1917, report the 
use of gentian violet for isolating B coli fiom milk They added the dye to 
the broth to make a dilution of one to twenty thousand and leported a satis 
factory lesult Thej also lepoited, in 1918 and again in 1919, the use of the 
same die in ehmiiiating spuiious piesumptive tests for B coli in water 
analysis They suggested its use in loutine bactenologic examination of 
water and said, 1919, “One to twentj thousand gentian violet not only in 
Cl eases the total numbei of samples from which B coli can be isolated, but 
reduces the numbei of spurious presumptive tests to a minimum ” Winslow 
and Dolloff, 1922, repoited the inhibitive concentiation of gentian violet for 
B coll 111 lactose bioth as one part of the di'e in fifty thousand parts of the 
media 

As a result of these reports we began, in 1924, to use gentian violet in the 
lactose broth used in the routine testing of water samples for B coli We 
concluded fioin the liteiature sighted that the best dilution of djm would be 
around one to forty thousand We found that the dye when used in this 
manner exerted a maiked inhibitoiy effect upon certain stiams of B coli 
In 1918 we showed that of 200 cultures of B coli isolated from as mam 
samples of water, 60 per cent gave a positive Methyl red and negative Voges 
Proskauei test In as much as gentian violet has been recommended for its 
favorable selective action in isolation of B coli and inasmuch as oui results 
indicated that the dilution recommended undoubtedly inhibits certain stiains, 
we decided to determine the relative toxicity of gentian violet on cultuies of 
B coll giving a Methjl led and Voges-Proskauei test 

EXPERIMENTAL WORK 

111 this wolk we subjected the cultuies described above to various dilu- 
tions of gentian violet in lactose bouillon adjusted to Ph 7 0 The effect of 
the dye was determined by observing gas formation at the end of twenty- 
foui and foity-eight houis’ incubation, and by making agai plates fiom the 
tubes at these inteivals and counting the colonies growing at the end of 

•Fiom Wisconsin State Laboratorj of Hygiene Univeisit> of Wisconsin Madison Wis 
consln 
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fort} eight houis The inoculations of the gentian Molet lactose bouillon 
tubes ueie made as follows A twent} four honi growth on plain igai slants 
was washed down with two ce of stciilc salt solution A loopfull of this 
suspension was transferred to ten cc of ateiilc salt and shal tii well Prom 
this suspension a tube of plain nutrient bioth was inoculated with one loop 
full and allowed to incubate twent} four hours A loopfull of the twent} 
four hour plain nutrient broth culture was transferred to ten cc of sterile 
salt and shaken well This suspension was used to inoculate the gentian 
Molet lactose broth tubes, using one loopfull to each tube At the same time 
a lactose bioth fermentation tube without gentian Molet was inocidated in a 
similar manner The tubes were incubated for foif} eight hours being ob 
seried for gas production after twent} fout and fort} eight hours’ incuba 
tioii At the same time twent} four and foit} eight hours, agar plates were 
made fiom each tube and counted after fort} eight horns’ incubation The 
dilutions of gentian \iolet in the media ranged fiom a sticngth of one part 
of d}e to one hundred thousand parts of media to one pait of die to ten 
thousand parts of media 

Agar plate counts weie made on the suspensions used to inoculate the 
gentian violet tubes so that we might be sure that the tcrmeiitatiou tubes 
were receiving a large enough inoculation While the results of these counts 
do not appear in the tables thej ranged from five hundred and fort} to four 
teen hundred colonics to the plate It seems probable, then, that no fermen 
tation tube in the experiment recoiled an inoculation of less than file liun 
dred and forty bacteria 

The result of the inoculation of the lactose bouillon fei mentation tubes 
containing no gentian iiolet arc not included in the tables fheae are omitted 
because all of the tubes m iibicli the gentian iiolet was diluted highli 
(1 100,000) showed gas production in twent} four hours and acted ns a con 
trol for the rest of the experiment Houeier, all plain lactose broth tubes 
showed gas production in the first twenty four hours 

REsuiyrs 

Table I shows the results of the agar plate counts These results show 
that the d}e when diluted one hundred thousand times produced no inhibi 
tion, whioli could be detected b} the method used, of either group of organ 
isms That is there was always from these tubes a good growth on the agar 
plates Sometimes the number of colonies which grew on the plates made 
from the gentian violet tubes were less than the number which grew on 
plates made from the plain lactose bouillon but these differences were small 
Table I show s that in a dilution of one to sev enty five thousand, one culture 
of the metln 1 red group failed to grow At a dilution of one to sixty thou 
sand three cultures failed to grow At a dilution of one to tliirty thousand, 
the dye showed a 90 per cent inhibitor} effect while at a one to fifteen thou 
sand no culture grew 

The result with the Voges Proskaucr reacting organism shows no in 
hibitoiy effect until a dilution of one to thirti thousand is leached and then 
only one to the eight cultures used failed to grow ns against a 90 per cent 
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Table SHO^\ING Inhibitory Effect of Gentian Violet Lactose Broth as Indicated bt 
Agar Plate Counis jSIade From Broth at End of Tmenta Pour 
AND Forty -Eight Hodrs 


1 Metlijl Bed PositiYC Organisms 
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mliibition for tlie methjl led positive oigaiii^ims It is also seen fiom tins 
table that at a dilution of one to fifteen thousand, the point at Yvlucli eYerv 
methyl led organism Yvas pieYented fiom gi owing, only a 62 pei cent nilnbi- 
tion of the Voges Pioskauei organisms vas appaient 

A furthei study of Table I shov s that in a one to one hundred thousand 
dilution of the dye no evidence of lag of the giowtli was appaient In tins 
dilution the nuinbei of bacteiia groiMiig in the tubes after tiventj-foui houis' 
incubation as indicated bv the numbei of colonies on the agar plates is 
slightly greater than aftei the second tiventy-four hours This ivas also 
tiue of the plates made fiom the tubes containing no gentian violet Tins 
would seem to indicate that the maximum bacteiial giouth vas leached ni 
these tubes in the first tiventy-foui houis Fiom this dilution (1-100,000) 
doYvn, eveiy dilution, except on cultuies 9 and 10, shous an evidence of lag 
m the fiist twenty -foui houis in the methid led gioup This evidence was 
moie appaient as the amount of the dj-e in the media was increased 

The organisms of the Voges-Proskauer gioup do not show tins lag until 
a relatively Ioyv dilution (1-30,000) is leached The counts fiom the tubes 
containing the higher dilutions of dye aie so nearly alike oi are so high both 
aftei twenty -four- and forty-eight-hour incubation that no infeience can be 
made by their comparison 

It is appaient that a few of the oiganisms in each group slioived moie 
resistance to the dye than other members of the same gioup Tins is seen 
by compaiiug cultures No 1 and 2 ivitli cultuies No 5, 6, and 9 of the methvl 
red group Cultuie No 1 began to slioiv marked sensitiveness to the dye m 
dilution of one to seventy-five thousand, while the otliei cultures slioived 
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a good gro\Ntli ou tlic plate UDtil a dilation of one to fort} thousand ^as 
reached On the other hand^ culture No 9 was paiticularlj resistive, con 
tmmng to grow until a dilution of one to fifteen thousand as reached The 
sensitneuess of cultures No 1 and 2 la also seen bj a compaiison of the 
twent} four find fort} eight hour counts from the tubes containing* a one to 
seventy five thousand dilution of gentnn violet This shows that after twent} 
four hours' incubation, tho pHtes from these tubes grew onlj six colonies 
while from these tubes at the end of fortv eight hours, the plates grew 580 
colonies This is interpreted to mean an inhibition bj tlic d}e causing a lag 
in the growth of the organisms for the first twentv four lioius 

Ttbk If shows the effect on gas production from lactose bj cultuies of 
B coh when gentian violet is added to the Hetose bouillon 
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These lesults weie obseived in the same tubes fiom Avliich the agai plate 
counts were made and the lesults aie lecoided so that the cultures ha\e the 
same number A studj of this table shows that all of the methyl red cultures 
produced gas in the fiist twenty -fom houis in the tubes containing the dje in 
a dilution of one to one hundred thousand, and that all but 3 failed to pro 
duce gas m the fiist twenty-foui houis when exposed to the effect of the dje 
m a dilution of one to seventy-five thousand Theie uas a complete absence of 
gas in all methyl led oiganisms in the fiist twenty-foui houis’ incubation m 
the presence of the dve in the proportion of one pait of dye to sixty thousand 
parts of media This table also shovs what the bacteiial counts showed, i e , that 
in the case of the methyl red organisms the gentian violet produced a period of 
lag after which growth takes place faster The methyl red positive organisms 
show this more than the Voges-Proskauei oiganisms EMdence of this is seen 
in the table by an absence of twentj-foui-houi gas pioductioii, and its pro 
duction in forty-eight houis m many of the cultures It is also apparent from 
this table that some cultures are more resistant to gentian violet than others 
This IS evidenced by cultures 5, 6, and 9 ■which continued to produce gas in 
forty-eight hours after the others had been completely inhibited These are 
the same organisms which showed stronger resistance by the plate counts 

The organisms of the Voges-Pioskauei positive group were not inhibited 
as evidenced by gas pioduction until a dilution of one to sixty thousand ■was 
reached, when three cultuies (13, 19, and 20) failed to produce gas in the 
first twenty-foui hours In this group there is no general lag effect, as evi 
denced by an absence of twentv-four-lioui gas until the dilution of the dje 
had reached one to thirty thousand 

SUMMARl’ 

Gentian violet has a marked inliibitoiy effect on the growth of B cob m 
a dilution of one to twenty thousand In this stiength it prevented groivth 
in 90 per cent of the methyl red and 50 pei cent of Voges-Proskauer cultures 
used in our tests The inhibitory effect Avas evident on the methyl red positn e 
cultures in a dilution as high as one to seventy-five thousand, while it ap 
peared not to affect the Voges-Proskauei positive group until a very much 
lower dilution (1-30,000) Avas leached The inhibitory action is noticed m 
the higher dilutions by the lag produced in the growth of the cultures This 
lag effect is seen in the methyl red positiA’e in much higher dilutions than m 
the Voges-Proskauer positive cultures There is a marked difference in the 
resistance of the tAvo groups of organisms (methyl red and Voges-Proskauer) 
to the dye Within the same groups there is a A'ariation in sensitnmness of the 
the organisms to the action of the dye 
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HEMOIi\TIC ICTERUS RESEMBLINO PERNICIOUS ANEMIA’ 


By Wm Allan MD, Charlotte, N C 

H EMOLIlTIC icterus at times produces rcmaiKable blood pictures that 
make diagnosis difficult AVe Ime preMoush repoitcd a case' lu mIucIi 
the blood picture following an almost fatal hcmolitic cii&is rcsembRd a com 
bination of mjeloid Icucemm and pernicious anemia Krumbliaai^ points out 
that the cases with seveie anemia may so resemble peinicious anemia that 
differentiation is difficult as in the case here presented 

Case hist<ny — A white farmer aged 31 singJc x\ns referred to me April 2S 1924 
bj Dr A F Thompson of Troy N C This \oung imu looked about sixtecU vears old 
was tall, thin, and ghastb pale with lemon tinted skm and with deeph bronzed face and 
hands, he rvas very ueak and short of breath aud his ankles «erc considerablj swollen 
He gave a history of paleness and weakness for eighteen veara follovang whooping cough 
nt thirteen but later Ins fatlier said he had been pale long before tint From the age of 
fourteen to nineteen he had a breakdown everv summer for five vears, and for the 
noxt twelve jeara he had a bmakdown about c>cr\ second jear The present breakdown 
in health dates bank about four months during whwh time he iiiR had cvcr> ten da\s to 
two weeks headaches and bihoua attacks which seem to hold him bick There is no 
history of any jaundice or anemia m parents aibs or other members of the familv and 
the father and several siba that were seen from time to time showed no i-vidcnvc of 
jaundice or anemia so far as inspection went nor did they have palpable spleens The 
only history of weakness before tho patient *s chrome troubli. started is that of several 
of fivix Vby^avti\ tMrennakvon sbowtd mvidis t^wjwViaAvsaa 

but no distinct jaundice although the skm hod a noticeably yellowish tinge ">th detp 
brown pigmentation of hands and face The throat and lungs were clear Heart sire 
and sounds were normal regular rate 90 Blood pressure lOo/SO Abdomen full witli 
thin walls spleen extended to the crest of the ilium, with sharp edge smooth surfjcc 
and not tender The lower edge of the liver was just palpable Refleves normal with 
very poor musculature and nutrition Blood exaroinntion showed hemoglobin 30 per cent 
red cells 1,352,000 giving color indev of 1 1 leucocytes 6,300, with poljnucicars 72 per 
cent, lymphocytes 25 per cent oosiuophilcs 1 per cent basophilos 1 per cent mvclncvtea 
1 per cent The red cells showed verj marked variation in sue shape and staining re 
action and a moderate number of norrooblaats were seen In testing tho red cells for 

fragilitj hemolysis began at 0 40 per vent and was complete at 0^2 per cent salt solution 
The blood scrum was slightly positive for bile The unne was atronglj positive for uro 
bihnogen, but otherwise negative Tlic patient seemed too weak and short of breath to 
justify analysis of the gnstnc juicc 

This hemolytic niicniia starhnfc m enrlj >outh and riinmiig a course 
marked bj rcmissioiia and exacerbations for tw o dtcadcs suggested pernicious 
anemia but as only about 1 per cent of pernicious anemia begins so early in 
life’ and as onU about the same proportion’ has a cry iarge spleens this dng 
nosis did not seem probable On the othei Jiand the negatne famiU histori 
and tlie lack of lutieased led cell fragihU made the diagnosis of hcmoljtic 
icterus too uncertain to adaise splenectoraj m a acr\ poor surgical iisk 

Ri^hed fer publication Jftnuarj 18 13 6 
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Blood tiausfusion followed by non and arsenic and inci eased diet foi 
SIX neeks accomplished nothing as the blood pictuie on June 11 nas piac- 
tically the same as when fiist seen It was evident that a continuation of 
symptomatic tieatment was useless 

The only chance of removing the cause, or at least the locus, of the 
hemolysis heie seemed to be by splenectomy, as the beneficial effects of this 
measure nr both the familial and acqiuied types of hemoljtic jaundice are 
well known The lack of the pathognomonic increased fragility of the red 
blood cells in this case was considered explicable by the observations of 
Giffin and Sanford^ that “the increased fragility ot hemoljtic laundice can 
be modified by long continued anemia even to the degree that an increase 
of resistance may be present ” 

After two transfusions this large spleen nas rapidly lemored by Dr A 
G Bienizei, June 17, and the patient made a good surgical recovery By the 
end of the month the hemoglobin had reached 65 per cent and the red cells 
were 4,336,000 In October, 1924, the patient shoved a ruddy skin with a 
gain of tirenty pounds in flesh and a cor responding gain in strength Early 
in 1926, his hemoglobin was 84 per cent, red count 6,400,000, leucocytes 15,000, 
vith polvnuclears 66 per cent, lymphocytes 30 per cent, eosmophiles 3 pei 
cent, basophiles 1 per cent 

A case of sevtic hemolytic jaundice of long duration stiongly resembling 
pernicious anemia is reported in which the usual inci cased eijthiocjte fragil- 
ity was possibly counteracted by long-continued anemia 
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LABORATORY METHODS 


ISES OF THE BIOLOGIC COLORIAIETER \. sT \ND FOR THE 
n \\D SPECTROSCOPE* 


Bt Jru\> D Botd MJD Io\\\Cit\ Io\\\ wd \ icror C PhD, 

CixvELA^T>, Ohio 


I N THE qiuuntitive ej>timataon of cirtun substance'* methods. ha\e been 
tmplo^cd nhieb are bi^td upon tht oxtimtiou of 5>ptctr‘\i b^nds bv dilu 
tion. The 'iv.turae\ and debt at' of stub dettrnunations are not dependable 
dae to the ab'^cute of a ^tandaid dtgrit of dlummation ami the change of 
characttri'^tK* of tht ab orption spectrum upon dilution It ib preftrable to 
Use solutions of snnilir tonteiitr-itioiib in ana stru" of comparable anahses 
The spectral mteiibitv tan be dtttrmimd b' var\m<r tht tliitkius:, of the J mr 
of bqmd "hith is. mUrpo'-ed bit'Mtn the sht of the spectron opt and the 
source of lUummaiiou usiiu as in tud point ut)ur the point of disappeirantc 
of the absorption baud or bv m\tthin^ its rnttiisit' with that of a standard 
solution set at a suitable depth of liquid 

For sevtral 'ear^ cm of us ha** bten using a modified colorimeter foi 
this purpose Thv first modtl de^tribed m this jonmaP xvas soon superceded 
hr an adaptation of the Dubostq colorimeter nhich had a grtater range of 
apphcabiht' The e'cpute of the Dubostq (Ptllm) colonmettr xias tern 
porariB rtmovtd and a hand spectrobtope msertid in it^ phti B\ exposing 
the pri-ius and sliding tlnm to om side so that tlu diMding but just passes 
out of the fiiM of Msiou and the b^ht toims entinh through one eup a smgk 
spei-trum is obtained while bv Kavmg the pribins in tbcir regular position and 
adjusting tht spictrobcope so that the spectrum is vtrtual to the field of 
vision two sptctra imU be seen Ivmir side b' side Bttenth Bausdi and Louib 
ha\t convtructcd t"o instrumvnts for u?. which ‘ire an outgrowth of thib. 
catlur instruratiit emplo'td bv one of (B) 

In the first of these instruments (bie Fig 1) designed ba Matrs tht ea e- 
piece and prisms of a B and L biologic colorimeter avere replaced b' a hand 
spectroscope on a special mounting The spectroscope has a fixed aperture 
and a metal eai shield The two phmgers and cups of the colorinuter are re^ 
plated bv a sui.>le plunger and cup winch together with the rack and pinion 
are eenttred diuetlv beloar the spectroscope Tins is a particwhrh con 
aeiueiit mountiim for a hand spectroscope since the concentration at which 
charactenstie absorption bands occur niai be almost instanfaneoush obtained 
b\ raism^ orlowerm^ the eup AMien a siolution showing absorption hands 
FW-ti thf l>'*AaTtn nt of INslHlricj anl TtAclit*ml tr? sjai 'Lnl\t:r=n> f t avt totra 

Ctt 

Pecxhieil fo** pabllcatlo- October 1 
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foi example oxyliemoglobiu, is placed in the cup, the vaiiations in these ab 
sorption bands may be quicklj studied by raising and lOAveiing the cup, also 
the disappeaiance point of the absoiption bands may be leadily determined 
When the disappeaiance of absorption bands is made the basis of a quaiitita- 
ti\e method, as toi example in the spectroscopic estimation of uiobilm, this 
iiistiument is a Aeiv convenient one to use With constant intensity of il- 
lumination and a similai initial dilution, successive lesults are comparable 
and quite acciuate 

The second of these mstiumeuts (see Pig 2) A\as designed by Boyd as an 
accessoiA' attachment for the standard eoloiimetei By replacing the eye- 
piece of the latter Avitli this adaptation, the instrument becomes a speetro- 



1 — Hand spocti oscope mounted on stand of B and L biologic colorimeter 

comparator The adapter consists of a hand spectroscope mounted in a tube 
Avhich IS of the same diameter as the ejmpiece, it is equipped AAuth an acces 
soiy lens which increases the spectral dispersion The spectrum lies vertical 
to the plane of visioiij the red field being uppeimost Light entering the in- 
strument through the tAvo glass plungers gives rise to tivo spectra lying side 
bj' side, as readily comparable as are the trvo fields of the colorimeter The 
instrument may be used as the one described above, using the blank side as 
a control Greater accuiacj can be obtained, however, by using a standard 
solution of knoA\n concentration in one cup, set at a suitable depth, and 
matching the intensity of the bands of the unknoAvn solution AVitli this As 
it IS necessaiA^ to shield the eye fioni other sources of light Avhile using the 
instrument, a special rubber ejeshield has been devised for this purpose 



USES OF THE BIOLOGIC COLORDIETEP 




In compaiison \MtIi the iiistimnent shown in Fig 1 the spcctroconiparator 
haJi two important athantagcb, (1) that a special instrumeut is not required, 
since the comcrsion fiom a colorimeter to a spectiocompaiator (Fig 2) or 
vice \praa reqnucs onlj a few seconds and (2) that a control spectrum or 
the absorption bands of a stindaid are alwajs m the same field of vision with 
the unknown It has the disadvantage that the spectrum field observed is 
considerablv smaller Foi purelv qualitative work the mstiument shown in 
Pig lispiobnbh prefeiable 



Figr — The ^pccti ocompnrator an aliptcr for the colorimeter 

As a quantitative clinical method the spectroscopic method of measurement 
lias been used chieflv in the estimation of uiobilm bv the Wilbur and Addis 
technic In the estimation of hemoglobin it checks quite well with the color 
imetnc methods It would seem quite applicable to the determination of anv 
substance j leldmg definite absorption bands ev en in the presence of colored 
contaminants, piovided that the absorption spectrum is not obscured 

IlEPEREHCE 

J D JouB Lab and Cnv Med 1010, w, -lO 




THIOCYANATE AS A SOUECE OF EEROK IN THE FERRIC CHLORIDE 
TEST FOR LACTIC ACID, WITH A METHOD FOR THE 
ELIMINATION OF THE THIOCYANATE" 


By Latuan a Crandall, M S , Chicago, Illinois 


I N THE couise of loutine tests foi lactic acid in human gastiic juice, it iias 
found that in many individuals a thiocjmnate nas xnesent in the samples, and 
that this Mas a souice of eiioi since it gave a coloi nitli feme ehloiide some 
what similai to that given by lactic acid Since this must be a veiy common 
contamination, and since it is not mentioned in those texts on Clinical Diag- 
nosis which weie consulted, it apiieaied advisable to call attention to tins 
souice of eiioi and to a method by nhich it maj' be avoided 

KCNS IS commonly present in human sahva Schneidei' tested 225 cases 
and m onlj" one did he find no KCNS He found it to be piesent in gieatei eon 
centration in the saliva of smokeis than in that of nonsmokeis Kelling- re 
ports that he found KCNS in the gastiic secretion In veiy small concentra- 
tions KCNS gives with feme chloiide a yelloiv coloi someivhat moie brown 
than that given bj lactic acid In gieatei conceiitiatioiis the KCNS gives a 
biovn 01 biownish led ■which may cntiieh obscuie anj jellow lactic acid 
coloi Thus it IS a souice of eiioi both by simulating the lactic acid color 
and by obscuring it 

While KCNS is geneially kiiovn to be piesent m saliva, it is not gener- 
ally recognized as a constituent of gastiic juice Tests on the gastric contents 
of human subjects veie caiefully made to avoid any contamination of the gas 
trie secretion by saliva (the saliva vas expectoiated and none was consciously 
sivalloM^ed) and still KCNS appealed in the gastric contents No quantitative 
tests were made, but the conceutiation in gastiic juice seemed to be less than 
111 the saliva of the same individual In oi'dei to be suie that the gastiic secre 
tion ivas not being contaminated b-y KCNS beaiing fluids fiom the mouth or 
duodenum, a Pavlo\ pouch dog vas injected subcutaneously 'unth 01 gram 
of NaCNS aftci the gastiic glands had been stimulated by a meal of meat, 
and the KCNS content of the gastiic juice was followed at half houi inter- 
vals One-half houi aftei the injection of the NaCNS the gastric jmee gave 
a veiy faint test foi KCNS, one houi after the injection the test was very 
stiong, and one and one-half houis aftei the injection it ivas still quite marked 
It was found that the KCNS could be piecipitated by the heavy metals, 
and that the best substance foi this puipose is HgCL, in satuiated solution 
I later found that Kellmg^ had pieviously used the same method for the 
elimination of KCNS 

•From tlie Heputment of Plijsiologj UnKeisitj of W!<!coii9in and the Department of 
Phjslologl and Pharmacologr Northwestern Unheisitr 
ReceUed for public ition No\cmbei 13 ]a27 
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Elimination of KCNS by HgCl solution is applicable to any of the com 
mon tests for lactic acid A saturated solution of the meicury salt is used If 
saturated HgClj be added to a solution of KCNS no coloi is piesent, and on 
the furthei addition of feint thloiide the solution takes on onl> the \ery famt 
bioun caused bj tlic feme chloride itself If hctic icid and KCNS are pres 
ent in the same solution there is no change in coloi on the addition of a satu 
rated solution of IIoCl , but on the addition of ternc chloride the t\pical lac 
tic acid coloi cle\ clops If Uffclman s test is used the gastric content is 
treated \Mtli an equal amount ot satunted llgCl before idding it to tin 
Uffelman’s reagent If Stianss* test (extiaction with ethei) be used, the 
elimination of thiocjauate is eqnallj as important as nith the more simple 
tests, since the thiocyanates arc yen soluble m ethei If an amount of satu 
rated HgCI solution equal to that of the solution to be tested is added prior 
to the ether extraction, the oj^tract will be fice from KCNb 

The addition of HgClg in no waj deci eases the bcnsiti\eness of the test 
for lactic acid except as it dilutis tin matcua) to be tistcd If the material 
to be tested is neutral or alkaline it should be nude acid with HCl before tlie 
addition of the HgCl , this sei\cs the double purpose of hbciatmg lactic acid 
from the proteins and ayoidiUo piccipitation of mcrcuij bj alkali 

It IS hoped that this method of aioidiiig a common source of erroi, espe 
ciallj m patients who smoke will mcicasc the laluc of tlic test for hctic scid 
The organic acids and tlic fatty acids still lemnin ns contaminations How 
c\cr thej me not usinlU found in the stomach following the test meal unless 
fei mentation is tal mg place 


‘yUMMAPY 

It IS pointed out that KCNS is a common and geneialh unrecognized 
contamination in the fuiic chloridi test foi the piescnce of lactic acid m 
gastric contents and nu\ had to inconcct conclusions especially in patients 
who smoke It is shown that KCNS is secreted by the gastric ghnds The 
addition of saturated IlgCl solution prior to the peiformance of any of the 
common tests for lactic acid yyill lemoyc the KCNS 

PEFCRENCES 

iSflinenIcr h C On tlic \nmtioH in the Siiljil«<Ky mid ntuit of Hum m Silixn Am 
Jour I livaiol 1001, \ 274 

^Kcllmg f Ueber IPiocIth itn MngeainliiU ngleicli ein Bcitng zum Uffclmanschen 
Milrh'XTurc Pcigcjis uuJ rur Prufung auf icttsaurcij yt'xiljr f phjiiol Oicm , 
1891 xvii 307 



AN INEXPENSIVE SHAKER FOR THE VAN SLYKE BLOOD GAS 

APPARATUS'^ 


By H P Pierce, Baltimore, j\Id 


S INCE the Van Slyke hloocl-gas appaiatus of the constant volume type is 
now almost umveisallj" employed m hospitals and othei medical institu- 
tions, the simple and inexpensive shaking device heie illustiated may he of 
interest to technicians and othei users of the appaiatus 



As IS shouu m the diagiam, the gas bulb is mounted on a boaid, which is 
attached to the frame suppoiting the lest of the gas apparatus by two narroii 
strips of thin spring biass, one on either side of the rubbei connecting tube 
To the back of the boaid can's ing the gas bulb is attached a 30inted connect- 
ing lod, the fai end of sshich is fastened to the shaft of a leciprocating air 
motor such as is commonly used to opeiate automobile windshield wipers 

•Prom the AVilmei Ophthalmic institute The Johns Hopkins Hospital 
Receded for publication, No\ ember 21 1927 
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The conneetmg lod should be mounted so as to suing through the are indi 
cated bj the dotted hues in order to obtain tlie maximum shaking effect 
Power for the air motoi is obtained fiora the suction of a large uater aspirator 
of the usual kind A similar motor designed to operate on compressed air is 
on the market, and raaj be used if the laboritorv is proi ided with air mams 
In choosing a suitable motor, care should be taken to select one powerful 
enough to do the iioik* 

Apparatus fitted with this device has been in use for o\ er a j ear and has 
jieldcd results mIucIi check with those secured fioin a similar apparatus pro 
uded uith an electric motor shakei 


A SIMPLE AND EFFICIENT APPARATUS FOR THE DISTILLATION 
OP URFA NITROGEN t 


Bt Ltman C Murphi and Robert C Ienkins Ciiipago III 


W HILE It must be aekuowledged that the distillation method of Polin 
and Wu for the determination of urea nitrogen is more accurate and 
expeditious than aspiration many technicians have discarded the former 
method tor the latter on mg to the difficultj of preventing the liquid in the 
receiving tube from sucking back, or to the tendenci of the solutions in the 
distilling tube to froth oier 

We have found that bj constricting the deliver} end of the oonnecting 
tube, tlieiebv mamtammg a gentle but fairlj uniform pressure nithm the 
apparatus the frothing is restricted, and so long ns the flame is shielded and 
not tampered nitli, there is no sliding hack We are non using nith uiii 
form success, an apparatus which can easih be constructed in iiij labora 
torj, using the follonmg or simitar materials 

1 small iron support, 18 niches high rectangular base 
1 iron letoit ring, 5 inch diameter 
1 iron retort ring, 3 inch diameter 
2 burette clamps 
1 five inch wire gaure squaie 
1 micro burner 

1 emptj ether can {1 pound sire) 

1 round pjrex flask, 100 cc capncitv, 15 mm neck 
1 No 0 rubber stoppei 

1 piece glass tubing, 7 mm inside diametei, 24 inches long 
1 Folm blood sugar tube 

The center of the 7 mm glass tubing is heated over a bat nnig burnt r 
and drawn out about eighteen to twenty four inches, then reheated and 

Tiic motors tiseC b> the author acre supplied bj the Folb Ilh Vulo Speelsltj companj 
01 Cleveland Ohio whlcJi manufacturea both suction on I pressure tjpes 
ttrom tie National Pathological Laboratorj Chicago 
KeceUed for publication December lo W" 
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sepal ated at the centei m the same mamiei as capillary pipettes Each piece 
IS now maiked with a file across the constiieted portion, six inches fiom the 
beginning of the constiictioii, bioken off squaie, and the edges smoothed off 
slightly in the flame Two bends aie made as shown in the illustration, the 
first bend hegiiiiiiiig not less than eight inches fiom the small end The No 
0 stoppei IS hoied to fit snugly ovei the laige end of the tube 

The bottom is cut out of the ethei can, so that when it is inverted the 
mieio-buinei can pass thiough the small opening in the top The appaiatiis 



Fjff 1 — Vppaiatus In position readj to begin distillation 


IS now assembled as shown in Pig 1 The adAmntage of using the Folm 
blood-siigai tube as a leeeiAei is the fact that the steam issuing in a fine 
stieam iieai the bottom must pass thiough a column of liquid about an inch 
and a halt iii height, insuiing moie complete absoiption of ammonia than 
when a plain tube of gieatei diametei is employed This tube is giaduated 
at 25 c c 

We incubate 5 cc of blood filtiate with 1 cc of urease solution and 
two diops of buffer mixtuie m the 100 cc flask, foi ten minutes at 40° to 
50° C, then add 2 c e of satuiated boiav solution and one drop of capiyho 
alcohol (to piei'ent fiothiiig until steam piessure is geneiated), adjust the 



upvrATUs roR distillation or ■ubl.\ NJTRorr\ 
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stoppti ^Mth bent tube attached, so that the bottom of the constricted poi 
tion almost reaches the bottom of the Fohu sugar tube, ^hich contains 2 cc 
of twentieth normal acid and one or taro cubit centimeters of ivater, place 
the ether can shield around flic flask, and msert the micio burner with a 
loir flame (about V/i inch to tip) through the necl ot the tan, allowing the 
tip of the flame to come w ithm about one half inch of the bottom of the flask 
No further attention is required until the liquid m the receiMUg tube 
has begun to boil After this boding his continued Mgoronsh foi at least 



He — llect'Klng tube clra^m do^n at end of dlaljUatloTi Lther *-an rtmo\ed to shou dls 

Ulllne; flask. 

one inmutc, oi until all traces of the caprjhc alcohol (trhich will be nottd 
condeusmg in little dioplcts lu the upper portiou of the tube) hate disap 
pearnd, the Iowa burette clamp is idcascd bj loosening the thumb nut and 
drawn down until the surface of the liquid in the recener is well below the 
end ot the constricted tube the boiling is allowed to continue one minute 
longer, and the gis turned off 

The receumg tube is now xemoacd and a little distilled water added 
allowing loom foi 2 V 2 cc of Ncsslcr s solution which is added as soon as 
the contents arc cooled and the \olume made up to the 25 c c mark 



THE VARIABLE PARTIAL SOLUBILITY OF BASIC PUCIISIN 

IN ALCOHOL'' 


By II W WvDE, MD, Manila, P I 


A STOCK alcoholic solution of basic fuclism is employ eel in one of the 
ti\o common methods of piepaiing the carbol-fiichsin stain The method 
lefeired to is to be pieferied as decidedh the moie convenient, provided it 
mil give reasonably unifoim results The fact is that, as usuallj' prepaied, 
the stoek solution is not a dependable factoi as legards eoneentiation Van 
ations may be so gieat that they may I'eiy ivell affect the accuracy of find- 
ings In any case, such niegulaiities, bej'ond those that are unavoidable m 
the use of dyes as now sold, are eeitainlj'^ not desirable 

There is no definite standard foi the stock dve solution, though it is 
usually called “satuiated ” Most wiiteis pay no special attention to its 
preparation, or its final concentration A belief exists that the saturation 
point of fuchsiii in 95 per cent alcohol is 3 per cent,^ and Eyre- directs that 
3 5 grams be used per cent, with subsequent filtering Verj different is a 
method for prepaimg satuiated dye solutions in general bv which, to begin 
with, a containei is one-quaitei filled with the dry substance and then filled 
with alcohol ^ When tested ni a 100 c c ei hnder this method took 15 2 grams 
of fuchsin and 88 c c of alcohol 

Undoubtedlj’’, the usual pioccduie for piepaiing the stock solution is 
simply to add dye “in excess’’ to the desired quantity of alcohol This m 
yolyes an assumption that solution is complete, or practically so, until a satu- 
ration point IS leached In so far as the lot of fuchsin in our stockf is typical 
of this dye in general, this assumption is erroneous This fact (or, if it be 
not constant, this possibility), however, well knomi to dye technologists, is> 
not available to the medical laboratory u oikei in the texts coninioiilj used 
by him 

EXPERIMENTS 

Several systematic experiments on the matter uere made follomng an 
observation that two stock alcoholic solutions piepaied b> the oidiiiarv “sub 
stance-in-excess’’ method diffeied grossly in apparent density Different 
grades of alcohol (absolute, 95 pei cent and 80 per cent) ivere used in the 
tests, a preliminarj’^ one having sliomi that solubility varied considerably with 
the strength of the alcohol 

The various solutions neie prepaied in lubber-stoppeied test tubes, using 
in each instance 10 c c of alcohol They were repeatedly agitated and kept 

•Prom the Culion Leper Colonj Philippine Health Service 
Received for publication November 25 1927 

tThe findings here repoited ^^ere obtained vMth a lot of d>e manufactured b> the Co c 

man and Bell Company (Lot No 780 labelled ‘Pure Crjstals and certified bj the m 
facturer to be 09 8 per cent soluble in ■« ater and 99 9 per cent in alcohol) and in 

the Arthur H Thomas Companj Philadelphia it is entirelj satisfactorj in use o 
staining and in the Endo medium 
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slanted to obtain maximum exposure to the soheiit On t!ie following da> 
5 ee of the fluid iias renioied for dmng usuatlj bj pipetting after ceil 
trifngiPg Usually the solutions ivere effected at room temperature iiliieh 
ranged from 25 {night) to 32 to 34 (dij) but m obseriing crjstslhralion 
one extensne set tias heated to 51° C and then chitted heiore sampling thej 
were again i\ armed to about 40“ C 

The results obtained in grams of substance recot ered per 100 oc of 
actual solution are given ni Table I and the curies dented from these figures 
in Pig 1 The curies aie straightened somewhat the figures actualli ob 
tamed reflect the influence of the Biuall (luantities used among other things 
but the inaccuracies are unimportant 



Pip 1 — Solution cunes of the lot of basic fuchsln tested In absolute 95 per cent and 
80 per cent alcohols The heavier lines (including the single 80 per cent cune) are of the 
room temperature tests the tighter ones the h ated tests 


DTSCU^SION OP RESULTS 

In none of the proportions used was the (he complctch dissohcd L^cii 
uitk as httlc as 1 gram per 100 cc of 95 per cent alcohol there was some 
residue and with 2 or 3 grams thi^ was sufficient peihnps to satish an in 
experienced person that the solution was saturated This was far from tlie 
ease In the proportion of 10 grams of substance to 100 c c of alcohol the 
concentration of substance (or substances) dissoh ed amounted to about 8 5 
per cent The idea that 3 per cent is the concentration of saturation of basic 
fuchsm m alcoliol is at least sometimes far from correct 

The reason for the \ariablc partial solubilih shown is not clear The 
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Table I 

CONCFNTFATION OF ALCOHOLIC SOLUTIONS OP BASIC BOCIISIN 


GRAMS DYE 
PEF CENT 

ALCOHOL 

STrENGTlI OP ALCOHOL AND TEMl FPATURF 

ABSOLUTE 

0,5 PER CFNT 

80 PER CENT 

ROOM 

hfatj:d 

rooM 

HFATFD 

ROOM 

(1) 

(2) 

1 

0 99 

1 00 

0 96 

0 94 

- 

- 

2 

1 85 

1 90 

1 88 

1 SO 

- 

- 

3 

2 SO 

2 86 

2 86 

2 84 

- 

- 

4 

3 60 

3 78 

3 50 

3 74 

~ 

- 

fa 

5 24 

4 72 

4 74 

5 88 

- 

- 

8 

0 20 

4 86 

7 20 

0 76 

- 

7 62 

10 

0 44 

5 62 

8 60(1) 

8 38 

8 32 

9 26 

12 

6 80 

6 78 

8 15(b) 

0 OC 

0 44 

10 62 

14 

5 40 

7 82 

518 

1110 

7 86 

12 04 

10 

5 04 

9 SO 

5 38 

10 08 

7 60 

14 42 

IS 

5 40 

10 45 

5 38 

0 IS 

6 80 

15 32 

20 

5 14 

10 72 

5 04(c) 

0 28 

7 40 

16 24 


(a) A\eragc of 2 findings S SO and S 40 

(b) V\eiage of 2 findings 8 02 and 7 OS 

(c) In another test 0 74 


Stains Commission points out* that Aaiiatious in the ineit materials used to 
dilute dve potvdeis affect the amount of dye that tvill dissolve, wheiefore 
they no loiigei lecomineud the use of “ satin ated solutions” in formulas But 
this lefeis to differences in the maximum solution-concentiations of different 
lots of dje, not to the condition hcie discussed If it he that the lelatively 
small amount of diluent present in one oi ti\o giams prevents complete solu 
tioii ivhen vith ten grams total eoncentiation of 8 5 giams is obtained, tins 
indicates maiked sensiti\eiiess on the pait of some fi action of the dve 

It may be that this is the explanation, and that the cuive is due to giadu 
ally inci easing effect of a mixed dye-diluent solution on the moie sensitne 
portion It IS lecogiiized that basic fnclisin as marketed is a more oi less 
Aariable mixtuie of losauilin homologues, though it would seem that the nun 
ber of fi actions that should be present in any case is not large, indeed, 
given lot may be a single chemical entity, as the monomethy lated compound 
(losaniliii), 01 that with three methyl radicals (nen fuchsin) * It would be 
of interest to compaie the solubilities of lots of dye of known constitution 
It may be noted that staining tests made to compare imdissohed and dis 
solved fractions showed no important difference 

In most of the senes a crystalline slush {hiei) foimed at and bevond a 
certain point of dye concentration The crystalline mass vas often so bulkv 
as to cause actual solidification The fluids recoveied after ciy'stallization ap 
peaied to be truly' satuiated (flattened curves), though they' contained con- 
siderably less substance than those belon the cry'stallization-point Cry'stalliza 
tion IS apparentlv not dependent on ordinary supersaturatiou , it occurs spon 
taneously, at rising loom temperatuies, in the presence of an abundance of 
undissolved dye It has been suggested to me that in this process alcohol 
may hai'e been taken up as alcohol of ciy'stallization It seems uncertain 
yyhether the crystals aie of dye oi of its diluent Honevei, this is somevliat 
foreign to the interests of the user of biologic stains 
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A feature to be mentioned in passang is that, tliougb the solubihtj of 
the che in pure water was veiy low (much below 1 per cent), increased ^\atei 
content of the alcoliol, -Rithm the limits used, greatlj iiici eased its capacity 
to take up the d>e This i& stiiking for 80 per cent alcohol, and it uas es 
pected that a 10 per cent stock solution in it would be satisfactory for actual 
use, but staining solutions made from it appeared turbid and they stained 
the bacilli {of lepiosy) an unattractive dull red Another feature is that 
tlie sets that had been moderately heated attained (and retained after crjs 
tallization ulien this occurred) higher concentiations than tlie others Hov\ 
ever, this obtained only in the tubes containing the laiger quantities of dye, 
hrger than tliose required for staining puiposes 

It IS evident that stock alcoholic solutions should be prepaied uith a 
v\eighed quantity of d\e Ten gi ims per 100 cc of 95 pel cent alcohol gave 
fairly uniform result^- m fmu tests the conctntiations langiiig fiom 8 38 
to 8 80, With an aveiage of 8 51 pci cent This contentiation is such that 
carbol fuchsin made by adding 10 c c of this solution to 90 c c of carbolic 
solution IS piobably about equal in dye content to that made bv adding 1 
ftiain of the same powdei to 100 c c of tne caibol watei plus 10 c c of 
uilcohol and filtenng off tlic undissohtd residue This stoU solution has in 
the past veai or so pioved entirely satisfacton In the interest of uui 
foimitv it IS piobabh best that the residue be not allowed to accumulate 
in the stock bottle 


SU^IMART AND CONCLUSIONS 

In solubility tests a good coniineicial sample of basic fuchsin has not 
gone completely into solution in amounts belou the limits of solubility 
There is an uudissohed lesidue even in the lowei suspension eonctiitiations 
used Theie is, tlierefoie, no definite saturation point m the usual sense of 
tins teim The residues nu not unifortnh piopoitional to the amounts of 
substance used but tend to inertase m proportion 

Othei featuies obseived aie that sooner oi latei m a test senes spon 
taneous crvstallizatiou occurs, that model ate heatmg causes a distinct m 
crease m the amounts dissolved and held m solution and that though the 
solubility of the dye in water is low solubility m alcohol increases with its 
water content Howevei, these fcaUues need not concern the user of the 
dy e an staining 

The mam obseivatioiis, vihich iccent tests with certam other dyes show 
to be not unique constitute a fiiithei loason toi abandoning the use of 
“satuiattd’^ solutions made bv the substance m excess method Of the dye 
tested, solutions made fiom 10 giams per 100 cc of 9:> per cent alcohol 
which are ot appioxzmately 8 5 pei cent concentration, havt pioved eutiiely 
satisfactoiy for making caibol fuchsin stain 

RETEBCNCEs 
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TWO SIETHODS FOR THE EOSINOPHILE COUNT IN THE COUNTING 
CHAMBER FOR ROUTINE WORK"^ 


Bi Akira Sato, M D , Sendai, Japan 


T he diffeientiation of eosmopliiles is, of comse, leiv impoitant m loutine 
blood counts One inai thus be led to suspect infestation -with animal 
parasites, in spite of negative stool findings 

This paper deals ivitli two methods for routine use The first is for the 
eosmopliile count only The second is for the recognition of eosmophiles in 
the counting chambei when stained by peioxidase reaction (coppei method) 
With a little piactice one will be able to estimate the number of eosmophiles 
virile making a differential count 

1 Method fo> Eostnophile'i Only — ^This method is not original, but onlv 
a slight modification of the excellent Hunger Method * Cm expeiience is that 
the stain made accoiding to his diiections lasted onh one or tvo veeks, after 
which it became tuihid 


PROCEDURE 

Tvo solutions aie requiied 

Solution I One per cent watei soluble eosm 
(Grublei) 20 c c 

Solution II (foi Eosmopliile) 

Acetone 80 c c 

Distilled V atei up to 400 c c 

Befoie using, mix one pait of Solution I and four parts of Solution H 
Diav the blood to the maik, then fill with the solution up to the mark H 
The fluid is then introduced mto the counting chambei The coneentiation 
of eosm IS veij low eompaied with that in the oiiginal method, but it is very 
satisfactory 

2 Eosmopliile Count hy the Pei oxidase Reaction — The second method 
was not oiigmally designed for counting eosmophiles, but to diffeientiate 

•Fiom the Department ot Peellatrlci Facultj of Medicine Tohoku Impel Inl Unl^ersltj 
Sendai Japan* 
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lymphatic and mjeloid cells in the counting chamber However -uhen one 
has acquired some practice with the method of Sato and Shoji one will be 
able to count monocjtes separatelj from the other rajeloid elements, because 
they will appear red ■uith the low power objectire, although thej contain 
blue granules distinctly recognizable with the medium power objective The 
eosmophiles are a dark blue among the lighter blue neutrophiles when seen 
with the low power objective In Table I is gnen the eosinophile counts by 
this method and also by method I described above 

The results of the two methods gne good agreement The second method 
thus gives a rough estimate of the eosinophile count, with no extra time or 
trouble Tokue in our laboratory will report further in the near future 



Flff 1 — The eosinophile count In counting chamber 


Table I 





COUATUrO CHAMBER PEROXIDASE METHOD 

MODIFli-D DUNOER METHOD 



•TOTAL LEUCOeVTE 

SUSPECTED EOSINOPHILE 

LOSISOPHILE CELLS 


IKrXhTS 

COUNT 

CELLS IH PEECENTAOE 

IN PEECENTAOE 

Case 

1 

(fcaijo) 

10900 



Case 

II 

(Konemoto) 

8000 

4 

4 

Case III 

(Kikacbz) 

5080 

1C 

15 

Caso 

IV 

(Oxkawa) 

3630 

4 

4 

Case 

V 

(Kaneda) 

78^0 

14 

13 


SUMMARY 

Two methods for counting eosmophiles are described One is a modifica 
tion of the Dunger method with permanent reagents The second is the 
counting chamber method of the peroxidase reaction (copper method) in 
which the eosmophiles are estimated in the diderential count The results 
of the hto methods agree 
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COUNTING CHAMBER PEROXIDASE METHOD FOR BLOOD SIMUL 
TANEOUS RAPID DIFFERENTIAL LEUCOCYTE COUNT 
AND TOTAL LEUCOCYTE COUNT* 


By Akiea Sato, and Kenji Shoji, Sendai, Japan 


F or more than two j’^ears smee the development of the new peroxidase leac 
tion of Sato and Sekiya,^ we have endeavored to adopt it for use m the 
counting chamber The purpose ivas, first, to shorten the time for routine 
examination of blood cells and, second, to simplify the technic so that it could 
be done by a technician without special training This objective has been 
attained in the following method 

PROCEDURE 

The mjeloid leucocytes aie stained blue by the pei oxidase reaction (cop 
per method) and the lymphocytes red bj'^ a counter stain The sum of these 
two counts gives the total white count 

Apparatus required 1 A leueocjte pipette 2 A counting chamber 


SolnUoii A — 

Aqueous solution of copper sulphate, 1 per cent _ _ _ 90 c c 

Acetic acid, 30 per cent __________ _ Icc 

Glycerin _______________ 2cc 

Distilled water up to ____________ 300 c c 

Filter 


Solution B — ^Rub 0 5 gm of benzidine, pur Merck (or benzidine base Merck) in a 
mortar and add distilled water up to 200 cc and filter To the filtrate add 4 drops of 
3 per cent hjdrogeii peroMdc It should be preseived in a broun bottle 

Solution C — This is a one per cent aqueous solution of safranine Filter through good 
filter paper Before using, pour 2 c c of Solution A in a clean watch glass and add two 
drops of Solution C Take 2 to 3 c c of Solution B in another watch glass 

Draw blood into the pipette up to the 0 3 mark (not 0 5) and aftei rap 
idly wiping the end clean, immerse it at once into Solution A plus safianine 
Diaw up this solution until the mixture fills the lower third or fourth of the 
bulb of the pipette Hold a finger over the end and rotate the pipette on its 
long axis This eauses mixing and avoids the formation of air bubbles Wait 
four minutes and then fill to the 11 0 mark with Solution B Insure thoiough 
mixing by rotation The fluid is then introduced into the counting chamber 

•From the Department of Pediatrics Facultj of Medicine Tohoku Imperial Unlversltj 
Sendai Japan 
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HESDLTS 

1 M> eloid leucOLj tes are stained greenish blue Jlonocj tes appear faintly 
red nith distinct blue granules 

2 Lymphoojtes are stained diatmctly red nithout any shade of blue or 
green (Fig 1 ) 

BE5UBKS 

1 Differentiation of mj eloid and Ijmphatie leucocytes is easi All it 
requires is the ability to distinguish bctivcen red and blue The difference 
does not depend upon morphologie details, but upon specific biologic rela 
tions of the leucocjtes 

2 The differential and total cell counts are made simultaneously and 
require no more time than the usual white count 

3 If by accident some blood is lost or fluid draun beyond the 11 0 mark 
or an air bubble is introduced though the total count is not correct the dif 
ferential count is still accurate 



FBECAOTIONS 

One who tries the present method may wonder whv it took so long to 
develop it after success had been attained with the peroxidase method A1 
though the technic is simple one may fad unless certain precautions are taken 

1 It 13 essential that four minutes elapse after drawing up Solution B 
plus safranme AVe utilize this time in going from the ward (where the blood 
IS drann and the first solution added) to the laboratory (where the second 
solution IS added and the count made) Any time in excess of four minutes 
IS satisfactory 

2 Fluids should never be withdrawn directlv from the bottles, but al 
wavs from clean watch glasses Solutions A and B should never be mixed 
beforehand nor Solution B and safranme 

3 The mixture in the pipette when filled to the mark 11 0 should appear 
transparent and light pink, not blue If both conditions are not fulfilled the 
stain invariably fads 
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4 Blood should not be drawn up higher than 0 3 Beginners fail when 
they take moi e, but those with experience nevei fail even with 0 5 With the 
smaller amount one nevei fails to carry all the blood fiom the capillary to 
the bulb 

5 Beginners usually diaw up too much of Solution A plus C They 
should aim to fill the bulb only one-fouith full 

6 Solution A plus C should be drawn up immediately after the introduc 
tion of the blood 

7 In mixing, some eaie must be exeicised to pi event the foimatioii of 
air bubbles If this has oeeuried the differential count can still be made 

8 The pieesnt method is applicable for human blood only The tieat 
ment of blood of other species will be described in the near future 

9 The microscopic field should show no blue oi green fragments If they 
are abundant it is a sign of failure 

10 Alcohol and ethei should be removed from the cleaned pipette 

11 The low power field should show distinct blue cells If blue granules 
can be seen only with the high dry objective, the stain has failed 

12 Solution A keeps indefinitely 

13 Solution B may seem to deteriorate soon, but it keeps foi some months 
in a blown bottle oi one year in the dark 

REMARKS 

1 Aftei we had succeeded with the pei oxidase method given above, wc 
tried the oxidase reaction of Winkler and Schultze° with the counting cham- 
ber technic and were able to attain success However, even with freshly pre 
pared reagents, the microscopic field shows much colored detritus We hope 
to publish a note on this method soon 

2 The method described has been used in our laboratory -for some tune 
By its use was discovered the first case of agranulocytosis ever reported m 
Japan ^ The case was one of apparent sepsis The field showed no blue 
(peroxidase-positive) cells 

3 The application of the method to cerebrospinal fiuid will be published 
by Shoji 

SUMMARY 

The peroxidase leaction (copper method) of Sato and Sekiya shows a 
clear differentiation between lymphatic and myeloid leucocjdes in the blood 
smear The present paper describes the adaptation of that method to the 
counting chamber 
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A NiiW ETHERIZING BOTTLE FOR LXPLRUIENTAL WORK* 


B\ D L Ja-ckson^PhD MD Cincinnati, Ohio 


I HAVE experimented ^\lth a consideiablc number of etherizing bottles oi 
dcMces, but after a jc'vr’s use, the \ahc and jar shovin in Fig 1 have been 
found more satisfactorj than anj other heretofore used 

The device consists of tuo parts Fig 1 ahous the complete device as 
assemhled and rcadj for use Pig 2 shows the metal paits removed from 




Fie i 


the standard, one quart size fruit jar (4) which it> filled with cthei oiilj up 
to the dotted circle (14) The bicathiiig tube (6) oi (7) is connected to the 
tracheal cannula b\ one half inch size riibbei tubiUo, lud the respired air 
passes back and forth through the tubes and also through the lumen of the 
double metal, fenestrated cjlindcrs (10 and 11) This inner cjlmder (11) is 
movable and can be rotated msidc the outer cyhndei (10) bj means of the 
handle (9) There are two large vertical windows ni each cv Iinder Bj turn 
ing the handle (9) these windows can be lotated aiound so that the two win 

Bepartment of PharniacoloCT UnUcr U> of Cincinnati Medical School Cln 

clnnaU Ohio 
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dows on each side will exactly coincide with each othei (thus permitting the 
ether vapors to pass into the, innei cylindei and hence into the respiratory 
current through the breathing tubes), oi the iiinei cylmdei can be turned 
back so that the outei windows Avill be paitially or wholly closed off by the 
nonfenestrated parts of the inner cylindei (when only a little or no ether 
vapor will enter the inner cylinder and the animal will breathe back and forth 
through the inner cylinder but will get only a little or no ether) By turning 
the handle back and forth the two double windows can be opened a little (or 
widely) as indicated by the double arrows at (15) Thus any desired degree 
of anesthesia can be obtained and in praetice a perfectly regular and even 
anesthesia is easily maintained for hours at a time The dark space (12) 
represents the opening into the inner cylindei when the two sets of double 
■windows are about half closed off 



Fig 2 


The spun metal top (1) carries the breathing tubes (6 and 7) and a 
tubulature closed by the cork (3) Ether can be poured into the jar through 
the tubulature while the device is in use Through the faucet (8) ethyl 
chloride, carbon dioxide, etc , can be luii in thiough a one-fourth inch rubber 
tube The metal top (1) is held on to the jar by the regular wire device (3) 
which IS used to hold on the lid ivhen the jar is used for ordinary purposes 
A rubber gasket (2) serves to make the connection air- tight The rod (13) 
connects the handle with the inner cylinder 

Artificial respiration can be given through the device without changing 
any connections or without varying the resistance of the air pressure (and 
the degree of inflation of the lungs) In fact it was largely to meet this latter 
requirement that the device was oiiginallv designed For when the chest is 
open and artificial respiration is being given by means of the usual deuces, 
all the records which are being taken nill be disturbed if the amount of ether 
being given is changed A T-tube-tracheal cannula should be used and a short 


A NEW MIOCARDIOGRAPH 


IOC*] 

piece of rubber tubing carrying a small screw clamp is placed on the open 
end of the cannula to secure proper adjustment for the rcquiied lung inflation 
with the gnen current of air The device is mide bv the "Mav Wocher and 
Son Co , Cincinnati 


A NW MYOCARDIOGRAPn* 


B\ D E Jackson PhD MD Ciniinnati Ohio 


T he mjocardiograph here shown was desigmd especialh foi dogs but 

raaj be used for cats or rabbits The animal is anesthetized and the chest 

IS opened wideh exacth m the midhne in the usual fashion The pen 

eardium is opened longitudinal!; and each side is attached to the chest wall 

bj one or two stitches so as to hold the heart suspended in a kind of **hani 

mock,” but m appioximateh its ngular normal position The long lion 

zontal arm of the device [i e the section between (28) and (31j is biought 

into position exactlj abo\e the opening lu the chest the distance (32) to 

(31) being direUl> o\er the heart and almost in immediate contact The 

lunge joint (28) is directed toward the head of the animal and the end of 

the sternum at the base of the necl must be opened wide enough to permit 

the section (28) to (26) to move with peifect freedom and without touching 

anj obstruction whatever This peimits absohitelj free mo;ement in an; 

direction of the distal part of the horizontal arm wheic it attaches to the heart 

The apparatus as i whole is grouped on to a base plate (3) which is luld 

fast to a stand (4) bj meins of the double clamp (1) which firm!} holds the 

supporting rod (2) of the base plate A horizontal hole is drilled tluough 

the base plate and into the right hand end of this hole the tube (14) is sol 

dered A small pullej (5) is placed at the lower edge of the left hand end of 

the hole drilled through the base plate The thread (8), which mo;es the 

le;er (6) passes o;cr the pulie> (5) and through tube (14) and tube (16) and 

over pullej (18) do;vn through tube (20), around pullej (24) through tube 

(33) and out to the point (32) at which location the thread uhcji the device is 

m use, IS attached to the upper part of the ;entricle b; one or two small stitches 

This attachment is made before the metal bow (30) is sewed to the lower end 

of the ventricle through a small hole in the metal at point (31) 

Thus when the heart beats the contraction of the ;entnele will cause a 

shortening of the distance bet;vcen the attachment of the thread (32) and the 

attachment of the metal at (31) The metal arm rao;es freelj in all directions 

without mo; mg the ;;ritmg le;er but pulling on the thread (which runs over 

the pullej s) causes immediate mo;ement of the metal writing lever (6) 

From the I>epartn)ent of Phamwcoloo of the Unherslt) of Cincinnati Medical School 
Cincinnati Ohio 
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Since the hoiizontal metal aim [(28) to (31)] can move freely without 
affecting the tiacing the lespiratoiy movements of the lungs, etc, will not 
distuib the recoicl 

The device has hinge joints at (10) and (28) Swivel joints for the 
tubes are placed at (27), (29), and (17) Longitudinal as well as circular 
adjustments can also be made at the locking collars (12) and (15) and (21) 



The suppoiting spiings (23), (25) aie adjusted and held in position b> the 
setsciew-adjustmg collais (22) and (26) 

Perpendiciilai and ciicular adjustments of the wiitiiig level can be made 
by moving the loekmg-eollai and set seiew (12) Tension on the spiing (9) 
IS regulated by adjusting the bai (10) which is held by a set sciew (H) 
The thread (8) is best attached to the metal wiiting leier bj a bulldog 
clamp (7) which can be adjusted easilj and quicklj 
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I have found this myoeardiograph to be sufficientlj aensitnc and ac 
curate to bring out a number of points about cardiac activity vhich I had 
not appreciated bciore and which I bche\e no other instrument has shovn 
The device is made of brass and is nickel plated It can be obtained fiom 
the Mas 'Woeher and Son Companj, Cincinnati, Ohio 


STRING SAIiOG TLST FOR INDICATING PRESENCE Oh TDD BUCKET 
IN THE DUODENUM* 


By Moses Einhorn, M D , New York 


T hose phjsKians wlio find It necessary to perform frequent bihaiy drain 
ages are well aware of the lack of a suitable method for indicating that 
the bucket has entered the duodenum Mj experience in this respect hab 
taught me that most of the methods and devices at present in use for this 
purpose are either impracticable or unreliable Thus, I have found that the 
most reliable test i& by far tlie most impractical one I refer to the practice of 
fluoroscoping the patient in order to ascertain the presence of the peculni 
S shaped formation of the tube which mdicotes tint tlic bucket has entered 
the duodenum The reliability of tins test is however offset bj its impracti 
cabihtj, for it entails cliinging the patient s position and this is contrarj to 
the technic of biliarj drainage which lavs so much stress upon the proper 
position of the patient Eveu were we able to disitgard this disadvantage, 
the fact that so few physicians have fluoroscopes would still pi event this test 
from being used extensively Being forced to discard this test because it is 
impractical, the phj sician rev erts to the usual procedure of using the appear 
ance of bile to indicate that the bucket has entered the duodenum “When 
this test is cmploved, we find that although it is to be recommended for its 
simplicity we cannot place too much credence in the results it produces be 
cause of their uncertainty This test requires the physician to investigate tw o 
possibilities , 1 e the bile may be acid or alkaline in its reaction If tbe for 
mer, it is bile which has been regurgitated into the stomach, if the latter it 
comes from the duodenum However the phvsician cannot always depend 
upon these reactions to infoini him whether the bucket is in the stomach or 
in the duodenum It often happens that there remains in the tube sufficient 
acid from the previous stomach drainage to create an acid reaction in the bile 
from the duodenum which is paasm,^ through the tube The physician, upon 
testing the bile and discovering that it has an acid reaction is often led to 
believe that the bucket is still in the stomach, whereas, as a matter of fact it 
has already entered the duodenum These few illustrations are sufficient I 
believe to show the need of an apparatus which will eliminate the difficulties 
described above 

In the course of my work upon the Analy tic Bucket,' I had occasion to 
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make use of tlie principle often used in pharmacologic piepaiations ivlien, in 
order to pi event the piepaiation fiom being dissolved in the stomach, a coat- 
ing of salol (phenyl salicylate) dissolvable only in the alkaline medium of the 
duodenum is applied to the preparation It occuired to me that this princi 
pie might be used to advantage in solving the problem which confronts us 
Accordingly, I have devised the following apparatus which is based upon my 
New Tip for Gastroduodenal Tubes, ^ the principal characteiistics of which 
aie its thiee-pait composition, capsule shape and spiral arrangement The 
bottom poition of this Tip was cut off and so modified that it could be con 
nected vith the lest of the Tip by means of a screw and thread airangement 
A small piece of brass in the form of a scoop was soldered onto the screw in 



Fie 1 


the seveied portion of the Tip in such fashion that it piojected within the 
spiral chamber when the bucket was assembled (see Fig 1) By means of a 
thin wire with a hooked end, a length of surgeon’s thread is diawn through 
the tube and attached to the scoop in the following mannei The end of the 
thread is dipped in phenolphthalem, placed in the scoop and covered with a 
few drops of melted salol The salol cools rapidly and upon hardening holds 
the thread strongly in place The thiead cannot be withdrawn until the 
salol has been dissolved and, because of the peculiar properties of salol, this 
can take place onlj in the duodenum 

This apparatus does not involve anj changes in the usual drainage technic 
During the course of the drainage, the physician should tug gently upon 
the end of the string which emerges from the tube If the bucket has entered 
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tlic duodenum the action of the alkalme medium will have dissohed the salol 
and caused the end of the btruij, to turn a scarlet color The phjsiciin then 
will be able to withdraw the string without disturbing the position of the 
bucket If the string cannot be withdiawn, it is an indication that the salol 
has not come in contact with the alkaline medium of the duodenum and con 
sequentlj informs the phj sician that the bucket has not j et entered that organ 
The objection ma} be raised that this device is not reliable in those cases 
where theie is regurgitation of bde into the stomach, foi then, it maj be 
argued, the bile in the stomach will dissolve the salol and permit the string 
to be withdrawn even though the bucket has not enteied the duodenum This 
possibility did not escape me when I was experimenting with this device, but 
as a result of the various tests which I have made, I believe that I can safelv 
say that the objection is not a valid one In the first place the amount of bile 
which IS regurgitated into the stomach is usually insufficient to neutralize the 
acid medium present there Even were we to grant that regurgitation of bile 
Will create an alkaline medium in the stomach as for example m those eases 
of true Achy ha Gastnea whcie thcic is no acid medium m the stomach never 
theless, the peculiar properties of salol are such tliat it is dissolvable only 
under a steady stream of biliary and pancreatic secretions particvilarlv the 
latter, and that is a condition which we can never find in the stomach 

Although I offer this method to my colleagues, confident in the belief that 
the basic principle is a sound one I nevertheless realize that there is still room 
for research and investigation upon several of tlic minor aspects of the solu 
tion which I have advanced Thus I have found that it requires much 
patience and effort to draw the thread through the tube and since this opera 
tion must be repeated before pach drainage I believe tint a more efficient 
method of accomplishing tins would add greatly to the usefulness of this 
device We must also learn just how thick a coating of salol should be put 
upon the strips and obtain more information upon the question as to how 
much time is required for the salol to be dissolved m the alkaline medium of 
the duodenum 
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A METHOD FOR READING THE KAHN PRECIPITIN TEST FOR 
SYPHILIS THE EFFECT OF CENTRIFUGATION* 


By S L Lbibopp, New York City 


O F THE vaiious piecipitm tests devised for the diagnosis of syphibs, the 
Kalin^ test has met with umveisal favoi The accuiacy of the Kahn test 
has been fully substantiated bj'^ many subsequent investigatois The success 
of the test lests upon the fact that Kahn recognized the impoitance of using 
the ingredients of the test in a highly concentrated form He adjusted the 
serum, antigen, and noimal saline in proportions that assure the highest 
degiee of concentiation possible 

While the Kahn is the most ideal precipitin test for the diagnosis of 
syphilis, it, nevertheless, has a great drawback m the optical difficulty en- 
countered in reading weakly positive sera, due to the low visibility of the 
veiy fine paiticles that constitute the reaction 

A numbei of devices have been suggested to oveicome this difficult} 
Kahn leeommends that the readmg should be made in fiont of a paitly 
shaded window against a darkened background, and that m all doubtful 
tests each tube should be removed from the rack and carefully examined 
undei the most favorable conditions of lighting Recently, Hopkins and 
Rockstraw^ have devised a special illuminating device with the use of aitifieial 
standard light to lender readings more umfoim 

While these devices are helpful, they do not completely eliminate the 
difficulty, and one has to lely chiefly upon experience and personal equation 
in leading weakly positive sera As Kahn® recently stated, only especially 
tiained and experienced workers should be considered qualified to perforin 
the test 

In attempting to simplify the leading of weakly positive seia in the 
Kahn test, it became evident that the difficulty in distinguishing the pie- 
cipitate in such seia was not due solely to the smallness of the particles, but 
to other interfering substances While some seia aie paiticulaily cloudy, 
all of them, even the very cleaiest, show some degree of opalescence due to 
the high content of colloidal mateiial This, together vith the highly opales- 
cent antigen, obscures minute precipitates and lenders heavier precipitates 
more difficult of lecognition 

We may safely assume that the amount of piecipitated substance, pai 
ticularly in weakly positive seia, is comparatively small in proportion to the 
lest of colloidal material noimally piesent Thus, were it possible to remove 
all extraneous matter, the particles of the precipitate would he fai moie 
visible This can he readily accomplished by means of centiifiigation 

•From the Biochemical Department of the Lebanon Hospital Laboratorj New York 
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A METHOD FOR REVDINa THE KAHN PREtlPITI'f TEbT lOC'l 

A prelimmary trial with a few syphilitic and nonsyphilitio sera was eon 
■vitiung of the practicability of snch a procedure Accordinely this ■nas 
tested out as follows Tivche sera were used in the experiment, of which 
SIX were positne and six were negatiie, as shoun by the AVassermann test 
Of the positne sera foiu were 4+, one was 2+ and one l+~ The Kahn test was 
performed on the twelve sera according to the staiidaid technic In reading 
the results no difficulty was encountered with the four 4+, nor with five of 
the negativ e sen Some difficulty was met with the reading of the 2+ serum, 
but, this was, most likely, due to a very limited experience with the Kahn 
test On viewing this serum through a magnifying lens the particles could 
be seen very easily With the 1+- and with one of the negative sera in 
conclusive results were obtained even with the aid of a lens 

All the tubes w ere then centrifuged at a moderate speed f or fiv e mmutes 
It then became apparent that all the positive sera including the 1+- serum, 
had a moderately large film of opaque material deposited at the bottom of 
the tubes, the amount of this deposited precipitate apparently being propor 
tiouate to the strength of the sera None of the six negative sera showed a 
deposited precipitate The supernatant fluid was then poured off by invert 
mg the tubes After adding half of one c c of saline to each tube they w ere 
shaken vigorously for about half a minute m order to break up the film and 
were reexamined The results obtained are shown in Table I 

None of the tubes containing the negative seia showed particles when 
erammed with the naked ej e or with a lens Most of them appeared almost 
water clear, while some showed a slight opalescence when vnewed against a 
dark background This was doubtless due to traces of material remaining 
in the tubes, which, of course is unavoidable This very famt opalescence, 
however, could in no way be confused with the piecipitatcd particles m the 
positive sera 

All the tubes containing the 4+ sen slioned great numbers of compaia 
lively large particles suspended in a clear medium These could easily he 
seen from a distance of about three feet The particles m the front tubes 
appeared somewhat larger and more numerous than in the back tubes Some 
of the 4+ sera showed larger particles than others, this being due, most 
likely, to the varying strength of the different sera 

The Sr serum show ed many particles in the first tw o tubes These par 
tides were smaller than any of the At sera, and were fewer in number The 
third tube looked doubtful to the naked eye, but through the lens showed 
distinct minute particles 

The 1+ - serum showed very minute particles lu the first tube only The 
second tube looked doubtful even through the lens, and the third tube was 
definitely free of particles 

Very definite results were obtained with n hundred more negative and 
40 positive sera 

AVliile the number of sera tested is, admittedly, very small, yet the re 
suits are very convincing, and it is hoped that the use of the findings here 
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set forth as an adjunct to the ■widely accepted Kahn test, would go far to 
clear up the discussion as to the relative value of this precipitin test and the 
Wassermann test in weakly positive sera 


Table 1 

Efffct op Centrifugation Upon the Precipitatf Formed in the Kahn Tfst 


SERUM 

NO 

WASS 

TEST 

1 

KAHN TEST 

TUBE 1 

( 05 C C ANT ) 

TUBE 2 

1 ( 025 C C ANT ) 

TUBE 3 

( 0125 C C ANT ) 

BETORE 

CENTR 

AFTER j 
CENTR 

BEFORE 

CENTR 

AFTER 

CENTR 

BEFORE 

CENTR 

AFTER 

CENTR 

1 

I + +++ 

+ + + + 

++++ 

++++ 

+ + + 4" 

++++ 

++++ 

2 

+ + + + 

++ + + 

++++ 

+++ + 

++++ 

++++ 

++++ 

3 

+++ + 

+ + + 

+ +++ 

++ + + 

++++ 

+++ + 

++++ 

4 

+ + + + 

+ + + + 

+++ + 

+++ 

++++ 

+++ 

++++ 

5 

+ + 

+ + 

+ +++ 

+ ? 

++ 

- ? 

+ 

6 

H — 

? 

++ 1 

? 

? 

1 

- 

7 

8 

— 

e> 


? 


? 

1 ^ 

0 

10 

— 

— ' 

: 

■” 


__ 


11 

- 

- 

- j 

- 1 

- 1 

- 

- 

12 

- 

- 



- 

- 

- 


SUMMARY 

It was found that the difficulty encounteied in reading weakly positive 
syphilitic sera in the Kahn pieeipitiii test for the diagnosis of syphilis, is not 
due entirely to the numbei and size of the particles formed, but to the ex- 
traneous substances which obscuie the particles Thus, the reading of weakly 
positive sera may be made much easier by centiifuging the pieeipitates, and 
resuspending them m clear saline 
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CLINICAL AND EXPERIMENTAL 

IVY POISONING Observations on the Gse of a ModlAed Extract from Toxicodendron 
Badicans Spain "W O and Cooke B A Jour Immunol , xiu No 2 93 

The active principle of poison itj Toxicodendron radieans retains its full potency 
indefinitely ’(vhen kept under water free eoiKbtions This is possible by storing under 
calcium chloride, the fresh green leniea thorough^ dned or by storing the absolute ethyl 
alcohol extract of such leaves 

A aatiafictorj degree of ehnicnl immunitv to iiv poisoning can be developed by the 
administration m proper amounts of the active principle of Toxicodendron radieans, either 
in the form of oral treatments or hypodermU injections 

The injection method of treatment is preferable since the conditions surrounding it 
can be kept more fully under control than in the case of oral administration 

Ihe characteristic lesions of dennatitts venenata can deielop upon areas of skin or 
mucous membrime which haac not been in surface contact with the active principle its Irnns 
mission to the areas involved being through the blood etream or lymphatics from a distinct 
focus 

The doclopmcnt of a clinical dogreo of immunity as a result of treatment is indicated 
by the history of improvement and cot by any demoastrable change upon test in the reaction 
of the skin touard the actUe principle 

LABORATORY TECHNIC 

CDIiTITBE MEDIUM A Modification, of the Kllglcr Lead Acetate Medlom, Bailey 8 T 
and Lacy G R Jour Bactcriol 1927 xm No 3 183 

The essential points noted are 

1 Phenol red gnes more satisfactory results as an indicator than Andrade s indicator 
which IS used in the Khgler medium 

2 It 15 not necessary to add the sterile lead acetate to melted stenle agar Cubes but 
all of the ingredients of the medium can be mixed in bulk at a temperature of 60 G or 
lower thus preventing flocculation The lead ncetatc can bo added either m crystals or in 
solution The medium can then be tubed and sterilized by heating in the autoclave at 
5 pounds pressure for t«enty minutes 

3 No damage occurs and no flocculation takes place even though sterilization be ac 
complishod by heating at 12 pounds pressure for fifteen minutes 

4 The browning of tUo lead acetate medium is due to the formation of lead sulphide 
and m the absence of this medium the production of H S by organisms may be determined 
by suspending in the neck of the culture tubes strips of white filter paper saturated with 
lead acetate solution 

6 The preparation of the medium thus ainipllfied makes tt thoroughly practical for 
use in teaching laboratories and in public health dmgnoatic laboratories 

To each 100 cc arc added 1 gm of lactose 01 gm of glucose 0 05 gm lead acetate 
and 5 c c of 0 02 per cent aqueous phenol red the medium, having first been cooled to 50 C 
The follomng formula was used throughout as a basis for the medium 


Bacto beef extract 

5 grama 

Pepton (P D ) 

10 grams 

Sodium chloride (B & A ) 

5 grams 

Agar shreds 

1 2 grams 

Tap water 

3000 c c 
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The agar 'was first thoroughly rvashed in running Mater and Mas then heated in the 
required amount of Mater, until it M’as dissolied, after vrliich the other ingredients Mere 
added The reaction Mas adjusted to Ph 7 4 and the medium Mas boiled for from five to 
eight minutes At the end of the heating, the reaction Mas readjusted to Ph 7 4 and the 
sediment allowed to settle to the bottom of the container The clear supernatant agar 
was then decanted into another container and was accurately divided into quantities of 
100 cc and sterilized bj heating at 10 pounds pressure for twenty minutes 

PREGNANCY Postmortem Findings in Ten cases of Toxemia of Pregnancy, Bell, J W 

Am Jour Obst and Gynec , 1926, iii. No 6, 792 

In these cases there is little agreement in the liver lesions, which include passive 
congestion, localized fatty infiltration, acute yellow atrophj, mfarction, hemorrhagic necrosis, 
cellular infiltration (chiefij of portal spaces) These data weaken our belief in any one 
lesion of the liver being considered essential for toxemia of pregnancy 

RABIES A New Stain for Negri Bodies, Sellers, T F Am Jour Pub Health, 1927, 

xvii, 1080 

Basic fuchsin (saturated absolute methjl alcohol solution) 2 4 cc 

Methylene blue (saturated absolute mcthjl alcohol solution) 15 cc 

Methyl alcohol (absolute acetone free) 25 cc 

The methylene blue md the methjl alcohol are mixed in a Coplin jar and 2 cc of 

the saturated fuchsin solution is added A trial stain is made Macroscopicallj the properlv 
stained smear, when hold up to the light, should appear reddish violet in the thinner areas 
shading into purplish blue m the thicker portions If in the trial stain the thinner parts are 
bluish, 0 5 CO more fuchsin should bo added and another trial made Two cc of fuchsin 
solution IS nearly always sufficient The mixed stain seems to impiove after tvventj four 
hours’ standing and thereafter keeps indefinitely if protected from evaporation, which tends 
to make the fuchsin become too dominant The addition of absolute methjl alcohol to the 

evaporated stain wall usually restore the proper balance to the two djes On the basis of the 

above formula the stain may be prepared in any quantity, and if kept tightly corked will 
maintain its quality indefinitely 


TECBNIC OP STAINING 

Tlim smears from the Ammon’s horn hippocampus aro prepared in the usual waj and 
while still moist vvath tissue juice are plunged into the stain, removed immediatelj and 
rmsed under the tap The entire process should bo completed in less than five seconds The 
stained slide may be dried bj warming and waving through the air Blotting is not recom 
mended because the wet smear is very easily wiped from the glass 

The low power two thirds objective should fiist be used in examimng the stamed 
smear Thin areas showing numerous largo nerve colls well spread out should be spotted 
and then examined with the oil immersion 

CARCINOMA, “MAIiIGNANCY INDEX” IN The Significance of the Histological 
‘‘Malignancy Index” for Prognosis and Treatment of Carcinomata of the Cervix 
Uteri, Schmitz, H , Hueper, W and Arnold, L Am Jour Roentgen and Radium 
Therapj, July, 1926, xvi, 1, 30 

In this paper, illustrated with 12 niicrophotographs, the authors describe their method 
of determming the ‘‘malignancj index ” 

The following factors were used 

1 Special cell type of carcinoma Each of the four sub groups of carcinomas were 
used as a basis in this special cell tj-pe classification. The cornified spinous cell carcinoma 
was given a value of 2, uncornified spinous cell carcinoma a value of 4, round cell car- 
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cinoma n, value of 6 and the spmdle cell carcinoma a value of 8 The same general scheme 
was earned through vrith the glandular carcinomas The roatuntj of the majontj- of cells 

present vas the maiu factor used to determine this grouping The more embryonal and 

amplastjc the coiupoueat cells the greater xa the proliferative power and the higher the 
potential jmligmncA 

2 and 3 Irregularities in size and sJiapc of the cells The average sliapc or size 
nas studied If 50 per cent of cells showed irrcgulantj m size and shape then tho value 

4 was gnen if 30 to dO per cent tlic value 3 if 20 to .jO per cent the %aluc 2 and if 

10 to 20 per cent the value 1 

4 Distinctness in outline of the cells The cells with distinct and sharp outline were 
e\alu'ited as 1 If 50 per cent tierc indefinite in outline the value 2 was given if 75 per 
Tint tho lalue 3 and if more than 75 per cent had an indefinite outline a value of 4 was 
gnen 

5 Functional aetmti of cells This nas estimated from the presouce m the cells 
of heratm granules mucus etc If the tnajontv of the colls showed a functional activity 
the value 1 was given Minor degrees were evaluated as 2 3 and 4 rcspectiielj Tbh same 
relative percentages were used ns in the previous standards 

0 and 7 Irregularities in the size and shape of the nuclei of the cells The size and 
shape shown bj the majoritj of the nuclei present were taken as the standard size and 
shape A deviation of 50 per cent from this standard was evaluated 4 a deviation of 30 
to 40 per cent 3 of 20 to 30 pot cent as 2 and less than 20 pet cent as 1 

8 Staining quality of the nuclei Cells containing nuclei taking tho staia os intonscl) 
as tho nuclei of IxonpHocjtes were considered haperchroroatic ^\hc^ 2ii per cent of such 

)i>perchromatJc nuclei were present the >alue of 4 was gnen 20 to 25 per cent n nlue 

of 3 10 to 20 per cent a ^aluc of 2 and 5 to 10 per cent a viJue of 1 

0 Number of mitoses and prophases These two were counted sepantd) but con 
sidercd together as indicative of proUferatuc properties Ten fields were counted with oil 
jmmersjon lens (lOoO i magnification) gmng an actual count on the mitotic figures on 
which to base an estimato of proliferative activities of the carcinoma examined In case 20 
or more mitotic figures were seen in the 10 fields a value of 4 was gnea 15 to 20 mitoses 
were evaluated as 3 10 to 15 as 2 and below 10 as 1 

An examination of tho tables in tho paper will show how tho numerical values of the 

various factors ore put in a certain s;^Btcm which was named maUgnogram (ilueper) 
and when added together give a number to which the term liistological maJignaDe> index 
(Hueper) was applied 

In addition to these it is suggested that a stud^ of the factors below would increase 
the value of the mahgnogram 

1 Special type of carcinoma 

2 General type of the carcinoma 

3 Absolute size of the cells 

4 Irregularities in suzo of the cells 

5 Absolute shape of the cells 

6 Irregularities in shape of tho cells 

7 Diatinctnc'fS in outlines of tin. tells 

8 Staining qualitj of tiie cells 

0 Functional activitj of the cells 

10 Absolute aizo of the ncuclei 

11 Irregularities in sue of the nuclei 

12 Absolute shape of tiic nuclei 

13 Irregularities in shape of the nuclei 

14 Absolute staining qualitv of the nuclei 

15 Irregularities in the staining quality of the nuclei 

16 Number of mitoses and propiascs 

17 Irregularities m form of the mitoses 

IS Character of the stroma 
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19 V^scul'l^lt) of the stroirn 

20 Degree of round cell infiltration 

21 Character of round coll infiltration 

Prom such a stiidj four gioups maa be made 

Group 1 shoned an aieiage Mahgnaiicj Index of 210 

Group 2 showed an aaerage Malignancj Index of 23 11 

Group 3 showed an average Malignancj Index of 23 07 

Group 4 showed an aaerage Malignancj^ Index of 22 81 

The paper may thus be sunini iiized 

1 The cell tjpes, the differentiation, and the anaplastic changes of carcinomas of the 
cervix have been studied They were given a numerical value, the sum representing the 
histologic malignancy index 

2 Immaturity of the cells, a low degree of differentiation and i high degree of 
anaplastic changes are invariablj associated with a high malignancj index 

3 The greater the maturity of the cells, the higher the differentiation and the less 
the anaplastic changes are, the lower wall be the malignancy index 

4 The clinical malignancj of a carcinoma depends solely on the results of treatment 
obtained, provaded the same method of treatment was used in each case The extent of 
the carcinoma influences the outcome then onij if it has therebj become a svstemic or 
generalized disease (Group 4 cases) A carcinoma contained within a well defined area and 
having a low malignancj index offeis eveij hope for a relativelj good prognosis 

I Compaiing the histologic malignancj index with the clinical findings or grouping 
of the carcuiomas and excepting the Group 4 cases, it is found that a definite relation between 
the two does not exist 

6 The relation of the cell tjpe to the histologic malignancj index is definite The 
unripe cell type is almost alwajs associated with a high malignancj index 

7 The relation of cell tjpc to the clinical result is not as definite as the relation 
of the malignaiicv index to the clinical result The malignancj mdex shows a definite or 
propoitionate relation to the lesult of treatment obtained 

8 Considering the relation of the malignancj index to the clinical result md excluding 
the Group 4 cases, we inav conclude tint the pathologist can give definite information as to 
the degree of malignancj from a histologic examination expressed in numbers of the 
malignancv index, which will enable the clinician to choose those cases of carcinomas which 
maj respond with fair prospects to ladiation treatment 

AGGLUTINATION TESTS A Simple Reaction for Detecting the Binding of Agglutinins 

by Difficultly Agglutinable Suspensions, Mudd, S Jour Immunol , 1927, xiii, 2, 113 

The resuspension reaction consists essentiallj in centrifugalizing the bacteria after 
exposure to serum and then resuspending the sediment bj shaking The intensitj of the 
reaction is given by the size of the resulting clumps 

The bacterial suspension and serum dilutions are prepared, mixed, allowed to stand 
and the macroscopic agglutination readings are made in the usual wav All tubes are then 
centiifuged until clear, the salt solution coiitiols aio usually the last to clear and sene 
to indicate when centrifugahzation maj be stopped The tubes are then arranged seriallv 
in a rack with the controls and several of the highest serum dilutions in the middle The 
rack IS held with one hand at each end and shaken with an even backward and forward 
motion so as to make agitation of all tubes as nearly equal as possible The control tubes 
are watched carefulh during the agitation and as soon as their sediment has again become 
evenlv suspended shaking is stopped The tubes containing well sensitized bacteria still show 
flocculi increasing in size to the highest serum concentrations Manj of these clumps maj 
break up if agitation is too prolonged, however, too low an apparent titer resulting 

After the results of the first resuspension are recorded it is often advantageous to 
make a check test The tubes are accordingly again centrifuged until clear The supeniatnat 
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fiijul rmy bfi dccniitp<l b) n quick imCrsion of tlic tubes witliont sorioua loss of sediment 
Two drops of isotomc JsnCl solution arc then Added to ench tube tiiov arc arranged in a 
rack and shaken as before but more gently until the control tubes become even Floccuh 
nro again recorded The results of the two rosuspcnsion tests nre usually in essential 
accord, and either one wilt often be sufHcient by itself 

It IS important that the intenml diimeter of all the test tubes used in tins test, and the 
volume of liquid in each be approximately the same A given amount of agitation vill 
ordinanly break up tlie clumps leas in narrow than in slightly nidor tubes and less with 
large than with smaller volumes of liquid 

COLOEHMETRT A Simple Colorimetric Method for the Determination of Iodine In the 

Urine Toshiniatsu S and Saknrado H Tohoku Jour Exper Med 1020 vm, 

4, 107 

Tlie method depends upou the reduction of silver iodide previously dissolved in potassium 
cyanide solution and the production of a dark brown color which is applied to colorimetry 
The reduction is effected by sodium sulphide 

Solutions required 

1 Standard silver nitrato solution A Dissolve 1 138 gm of silver nitrate in distilled 

water and make up to 100 cc 21 cc of tins solution la made up to 500 cc with distilled 

water 10 ce of tins solution equals 0 00 > gm of iodine 

2 Standard sivcr nitrate solution B - 90< gm of sihtf nitrate is dissolved In distilled 

water and made up to 100 ce 25 cc of this solution is mode up to 500 ce with distilled 

water 10 ce of this solution equals 0 00 gm of aodmin chloride or 3 Oi mg of chlorine 

3 Nitric acid (ON) 

4 Concentrated eilver nitrate solution Silver nitrate 50 gm aqua destiUnta ad 
100 cc 

5 Aqua ammoniac (10 per cent) 

6 Potaaamm cyanide (5 per cent) 

7 Gelatine solution (10 per cent) Ampoules for inyection may be used with satis 
faction 

8 Puming mtric acid 

9 Chloroform 

10 Potassium iodide solution (13 per cent) 

11 Sodium sulphide (10 per cent) 


llETBOD 

Determination of amount of urine to be used for malyais 

Rinse 0 05 c 0 (0 5 mg of iodine) of 1 1 per cent pota'i'iium iodine solution into 
a 25 c c calibrated test tube Put 0 5 c c of urine in nnotiier test tube of tlie same kiud 
Add to each tube 2 5 c c of distilled water and 3 drops of fuming nitric acid Make up 
to about 10 c c with chloroform Tlicn nu\ nud compare the colors If tlie urine tube 
is much lighter add another 0 5 c c of urme again and again until in approximate intensity 
of color 18 reached Then the whole amount used for the test fa one tenth the amount to be 
used for the quantitative determination by the present method 

Method of nrnlysis — Measure an optiirum amount of urine for one sample ns described 
above Then pipette a certain amount (usually 1 c c is sufilcicnl) from this measured 
quantitv into a centnfugo tube of 25 cc contents (chloride tube) for the determination of 
chlorine Divide the rest of the sample together with rinsings of tiie pipvttc (as httle water 
M possible should be used for rinsing) in two or four centrifuge tubes of the same contents 
Add In each tube the same amount of water and 1 cc of nitric acid (3) and tlien 2 cc 
of concentrated silver nitrate solution (4) Stir and centrifuge until the supernatant fluid 
becomes clear and remains so on n further addition of drops of silver nitrate solution Pour 
off tho supernatant fluid and wash tlio precipitates with distilled water three times \dd 
1 ce of aqua ammoniae (5) to the cldorido tube above mentioned and about half an amount 
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of the same corresponding to the nnnc qmntitj to all the other tubes Stir well and 
centrifuge again Transfer the supernatant fluid of the chloride tube into a 100 cc 
lolumetric flask and make up to about SO c c with distilled water Put 10 c c of standard 
sihci nitrite solution B (2) into inothei 100 cc lolnmctric flisk md pom in 2 cc of 
aqua ammoniac and 50 c c of watei Add 1 ec of gelitine solution (7) and 2 cc of 
sodium sulphide (11) to each flask Wait one minute and fill up to mark with water Com 
p ire the colors thus developed in a Duboscq colorimeter bj setting the standard at 20 0 mm 
The calculation is as follows 

Beading of st indard ^ ^ q qq- g jj^g _ q| amount of urine taken 

Rtading ot unknown 

As to the othei tubes (iodine tubes) pour off the supernatant fluid and wash the 
precipitates three times Add 1 cc of potassium cjanide solution (6) to each tube and 
dissohe the precipitates Transfer the contents of all tlie tubes into one and the same 
50 e c volumetric flask Put into another 50 c c i olumetnc flask evactlj 10 c c of 
standard silver nitrate solution A (1) and add 1 e c of potassium cyamde solution (C) 
Then add 0 5 cc of gelatine solution (7) and 2 cc of sodium sulphide (11) to each flask 
A brown color develops immediatelj AVait one minute and fill each flask up to maik with 
water Compare the colors in a Duboscq colorimeter, setting the standard at 20 0 mm The 
calculation is as follows 

Beading of standard ^ o 005 gm = I in amount of mine taken 
Beading of unknown 

AGGLUTINATION A Rapid Method foi the Macroscopic Agglutination Test, Nohle, A 

Jour Baetcnol , 1927, 14, 5, 287 

Tlie test is made in small test tubes (75 v 13 mm ) 

Place 0 1 c e of heai \ bactenal suspension in a tube and add 0 1 c c of the serum 

diluted 1 10 with N/S In another tube (control) place 01 ec of bacterial suspension 
and 0 1 e e of N/S 

Place the tubes m a rack and, mehning the rack so that the mixture flows up the 

tube about one inch, shake for two minutes Then add 0 8 c c N/S to each tube and 

read for agglutination 

The seium dilution cited is 1 100 Dilutions maj bo made in senes as desired 
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Neuberger’s Htslory of Medicine* 

T his section of Iseubertcr a monumental Iiistorj deals uith medicine in the ^Middle 
Ages The entire nork is not jet a\mlnblc m Eoj,lish but tlie publishers arc to bo 
congratulated on going ahead with the publieation of that section winch is now available 
So many of the medical histones pass over the Middle \gcs with scant attention be 
cau e so little of real progress uns contributed m this Dark Age m medicine It one 
will but stop to consider, however one must rtahre that there must have been events during 
these times manj of which are of decided histone interest, even though they do not mark steps 
of great progress m our knowledge of the arts and sciences 

The story of the ehool of Salcino m its prime and during its decadence is alone an 
hour of enjojablo reading The Arabic influence upon vvcsttni mcdicmc known to all, is 
more readily understood after reading h»eubergcr Uo u ually understand that the untings 
of Hippocrates were preserved for us in the Vrabic until the Renaissance But when we 
understand how they were trail latid from the Arabic, we are in a better position to under 
stand how fragmentary incomplete and orroucous our present knowledge of the Hippocratic 
writings 18 The Italian translator Imvmg bttle or no familiarity with Arabic, caused 
the text to be read to him in the Spam h vernacular bj some one well acquainted with the 
language and wrote it down at once in Latin fioni this dictation The slavish translation 
word for word makes it rcaddj comprehensible that grotesque perversions of meaning aro 
not uncommon Frequentlj it appears as though the reader was left by the unintelligent 
translator to road his own meaning into the confused text 

^\c are inclined to think of the carlj Church as having stifled medicine In a sense 
this 18 true, but at the «ame time it was the church and tho church alone that m its monas 
teries maintained what few traditions were earned on through tho Dark Ages 

Ncuberger's volume accomph«ihcs one feat which is too often lacking m medical his 
tones, it gives the reader a sensation of actual personal acquaintanceship with the actors 
as thev pa<v 3 on and off the stage 


The Speaalties in General Pracitce] 

T his woik denis witli those nioie common disea^'cs which by rei'^on of their location 
ate u'lually treated bv tlie sptciali ts but wluih could probably be trtated as satis 
fnetorily by the family phvsician prrvided he knew the most acceptable treatment to 
be applied and were willing to apply it Those diseases whose treatment requires special 
•ikiU or the use of unusual instruments arc not detailed 

One may pick up the volume in a search for information concerning the treatment of ti 
special disease But it is pleasant reading, and one will read on only to find Inttr to his 


History of Medicine Bj Dr Max Neubereer Professor of Meillcal History In The 
University of Vienna Translated bj Ernest Playfair MB MR CP In Two \olunn Aol 
H Part I Paper Pp 13.>. Oxfonl University Pres American Branch V A 

ITha Specialties In Gen ml practice Compiled bj Francis M Palfrey MD Instructor 
In Mellclne at Harvard Unherslt) In Collaboration with Tlie Authors Name on Paffc 0 In 
Tl^lr Respective Subjects Cloth Pp T-l*? B Saunders Comp in> PhUadclfJiK Pa 


Note In so far as practicable tlie book review section will prc^icnt to tho mdtr (a) 
uitertsting knowledge on the siib>ect under dlsciwsion culled from the volume nviow((l 
find (b) description of the contents so that the render raav judge ns to Inn j crnoml nm I for 
the volume 

trust lint the scieiitifit, information printed in these pages will make tlie reading 
then of dcsinbV per sc and will thereby yiistifv ffic space allottid thereto 
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surprise that he has quite unconsciously eo%eied quite a large portion of the book and at 
the same tunc quite a uidc laiigc of inedieiiie One finds no iciolutioiniy in the thciapcutic 
outlims and gams the impression tint the uoik is based on didactic lectuics to semor medical 
students But at the same time the icadei is suipiisod to discoici hou refreshing it is to 
renew acquaintance uith old friends and on eieiy page oi tuo pick up i aaluable tip either 
new or forgotten uhich he will undoubted!} ha\c an oppoitunity to appl} in his work in the 
not far distant future 

We might characterize the volume briefly “An Eacellent Post Graduate Course” for 
tlie geneial piaetitioner Those diseases which rightl} fall within the domain of internal 
medicine aie not discussed within the lolume In those conditions which arc discussed, diag 
nosis IS touched upon but treatment in particular is emphasized 


Physical Diagnosis of Diseases of ihe ChesP 

TTEBE IS a new method of attack and tieatment One hundred pages deioted to 
A -Ifuu^anjental considerations, such as, methods of examination, the physics of sound, 
and the technic of examination Twenty odd on the examination of the health} chest 
All of this before there appears au} discussion of the lungs in disease, and this latter section 
is no longer than the first To one who is impatient to get to the end of a book or to get 
down to the so called practical aspects this will be a bit tedious But to one for whom a 
thorough giounding and understanding of his subject is the first considention, the lolume 
should be most alluring 

Dr Bushnell deiotes considerable space to the tuberculous chest with the remark 
that after one has mastered the diagnosis of pulmonar} tuberculosis in its carious forms, 
the diagnosis of other diseases of the lungs is found to be relatively eas} His wide army 
expenenee with earl} and incipient tubeiculosis makes Dr Bushnell an authority on the 
subject 

Dr Pratt’s discussion of the diagnosis of diseases of the heart follows more closely 
the conventional lines, but his presentation is built upon a wide experience, and a clear 
insight which makes his work easy reading and should enable one to appl} the principles 
enunciated with distinct success The illustrations are abundant and excellent Dr Pratt, 
like the late Sir James Mackenzie, emphasizes that the tiue cardiologist is the man, who 
when the occasion arises, can successfully dispense with the canous instruments which hare 
been decised for caidiac stud} 


Symptom Diagnosis^ 

T he author outlines three outstanding pui poses of the volume, fiist, to aid the husi 
ph}siciau m the diagnosis of his case b} allowing him to quickh i educe the number 
of possibilities to a small list, second, to pi-ecent the ocei sight of important considcra 
tions, and third, to make the medical man more obseiaant of the characteristics of the 
s}'mptoras of disease It is puiel} a reference manual and as such, is excellentl} ariangeil 
The examiner can find in a few minutes the carious causes both common and uncommon of 
the patient’s chief complaint Bearing these m mind he ma} then execute his ph}Sical 
examination, searching for ecidence of one oi another of these causes A definite tendency 
in the examination of the patients is to suspect a particular malad} after hacmg heard 
the patient’s stor} and, therefoie to cariy out the examination ccath the peihaps unconscious 
intention of confiiming this suspicion This is piobablv one of the most frequent causes 
for error in diagnoses Suspended judgment thioughout the examination is essential but 
its value IS surely enhanced if at the same time one is intelligently on the qui vtve for all 


•Phe slcal Diagnosis of Diseases of the Clieat Be Joseph H Pratt A M 
George E Bushness Pli D D Witli KKi Illustrations Clotli Pp 522 B 
Companj , Philadelphia 1025 

tbjmptom Diagnosis Regional and General Bj B’llfied M Barton 
P A C P and "Wallace M Yater, A B M D Cloth Pp SOI D Appleton & Co 
1927 
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possibilities For tlio purposes for which it was ptepired this >o]ume may be highly 
recommended The outlines are brief concise and to the point and with the help of the 
table of contents and index the different ayniptoma are found moat readily 

The authors are to bo felicitated on a happj selection in dedicating the volume to Dr 
George M Ivober, venerable dean among Washington s physicians a man of delightful 
perBonahty, a guiding spirit of Georgetown Unircrflity 


Dtei and Dietetics^ 

A COMPIL \,TIOI^ \ iiious Bntisli authors most of whose names irt will known on 

hi8 side of tho Atlantic As the editor remarks m his preface until our knowledge 
of physiology 13 more perfect than at piesent the scientific basis of dietetics must 
bo an unstable one Nevertheless patients must be dieted and the physician must be guided 
by the teachings of history cxpenmcntal physiology and by clinical experience in the 
proper regulation of the diet 

Sir Lauder Brunton opens the discussion with an introduction on the general principles 
of dietetics Next follows a chapter by Harry Campbell on the evolution of man s diet in 
which ho brings out the noteworthy fact that man has advanced to his present state on n 
diet which is lu great part carnivorous One may therefore rightly question the claims of 
tho yegetanan that flesh is not appropriate to man 

Dr E I Spngg3 describes the physiology of digestion ihsorption and nutrition and 
dc\otcs many pages to the diet m health Edmund Cautlcy tells us that proprietary foods 
arc sot necessary either in sickness or m health The greater the knowledge possessed by the 
individual of the composition of natural and propnetary foods aud of the ^nnou8 means 
of modification by simple home mcHtoils the less will he find it necessary to have lecour e to 
the manufactured article and the better will be the residts of his dietetic treatment A1 
though unnecessary it must nevertheless be clearly rcalijcd tliat ^uch foods are ‘lometimes 
of greatest value It is equally important to realitc that a knowledge of the composition la 
essential to the proper utihtizntion of any propnetary food The composition of a great 
variety of proprietary foods is described lu detail 

Dr Ilany Campbell s chapter on akohol is cspccinDy reodable Alcohol has been 
known to man probably for about tlurty thou and ycai-s coming into existence with the 
development -of ngucnlturc Only for fifteen thousand years has it been u ed more or less 
to exces** because prior to that time there vverc not facilities for storage Dr Campbell 
does not make out a good story for alcohol either in health or disease Alcohol leads to the 
production of heat which however is met by a corresponding or even greater heat loss 
It may fumish energy but it diminishes the capacity for sustained muscular work It 
promotes the laying on of fat and diminishes the amount of food needful to sustain body 
weight Even the moderate dnnker has a poorer life expectancy than haa the total nb tamer 
Dr Campbell finds a better remedy than alcohol in nearly all of tho«e {b‘»en‘'os in which 
alcohol may be prescribed Occasionally it may be of distinct value however m acute cardiac 
emergencies or in fatal diseases such as sarcoma or advanced phthi 1 *^ 

The appropnatc diets in vnnous diseases arc contributed bv different author^ Many 
of tho ^ cures’ used at health resorts on the continent and. in England arc described This 
should give tho volume value as a reference work in America 
The discu*ision of diabetca is too bncf 

The presentation of diets for individual discnses follows the usual routine and is 
open to tho u<»ual criticism Too much attention is paid to tho e di«ea es in which diet is 
of minor importance and too little to those fewer diseases in which diet is a mayor con 
sidcmtion The section on diet in infancy and childhood is good fio al o !«< the short chapter 
on diet in old age 

^ of Diet and Dietetics Edited b> C V Sutherland MD FR.cr S cond 

Fdltlon Cloth Pp 803 Physicians and Sur^ons Book Companj New "iork 
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Histology of the Endocrine Organs'^ 

^E\TBOOIi.S on histology desciibe ui detail the micioscopie picture of the rmous 
-*■ 01 gnus of intciinl secretion But mth fen exceptions account is not taken of the 
age faitoi, and act as one nill see at a glance age maj plaa a distinct part in altcnng 
tlic histologic picture of this tjpe of tissue Dr Cooper has made careful comparative 
studies of the thjioid, paiatlijioid, pitiiitan, suprarenal, and tlrviiius glands at different 
ages All the nork nas mth human mateiial The author obsened decided differences in 
different age peiiods She did not make a stud> of the sex glands 


Diseases of the Skin] 

A RICHLY illustrated textbook on dermatologj, of encjclopcdic proportions Most phv 
sicians and too manj psendodcrniatologists know far too bttle of the great vanety of 
afflictions to winch the skin is heu So manv cutaneous manifestations respond readilj to a 
fen drugs such as sulphui, mercurj, zinc oxide, tar, or arsenic internally, that the usual pro 
cedure IS, ’ne venture to say, the mumbling offhand of an indistinct or nondctcrminatn e 
diagnosis and the prescribing of some old favorite ointment The condition fading to 
respond, the physician scratching his head, makes some remark about an unusually re 
fractivc case, and the patient continues vuth his disease In scarcely any domain of 
medicine is it so true in dermatologv, that, the correct di igiiosis having been arrived 
at, the indications aie clear cut and lie spctihc foi each condition And in diseases of 
the skin where all or nearly all of the pathologic alterations aie so accessible for study, 
in justice to his own self respect, the physician should not bo content without the most 
thorough and painstaking diagnostic scrutiny 

A volume such as Sutton’s in which the illustiations aic so clear and abundant and 
in which the text is thoroughly descriptive will servo as an excellent reference manual 
To those working to keep abicast of the more recent therapeutic adv’ancements m 
dermatology, the icvitwcr would recommend particularly the chapters in the Parasitic 
Skin Infections, C''pecially the mvcotic disorders 


Textbook of Pathologyt 

A TEXTBOOK of general and special pathology icflccting particularly the concepts 
in pathology as developed in the Univcrsitv of Edinburgh The text is clearly writ 
ten, the headings and the points for emphasis are easily followed, being printed m bold 
face type and the work is most profusely illustrated with excellent photographs, colored 
plates, and photomicrographs 

The interest throughout the work is preeminently in structural pathology, there 
being practically no discussion of clinical p ithology , although a brief chapter is dev oted 
to immunity 


•The Histology of the More Important Human Endocrine Cleans at Aiailous Aew > 
Eugenia R A Coopei MD Demonstiator of Anatomj and Lrate L>eech Fellow of the v 
Enlversitv of Manchester Cloth Pp WO ailustratcd Oxford Universit} Press Amtricai. 
Branch New York 

fDiseases of the Skin Bj Richard L Sutton MD LL.D PRS (Ddin ) Professor 
of Diseases of the Skin Unuersitj of Kansas School of Medicine Assistant Surgeon u 
Navv Retired Member of the American Dermatological Association Dermatologist to i 
A.tchlson Topeka and Santa Fe Hospital Association Dermatologist to the ^hristian En . 
Hospital 1237 illustrations and 11 colored plates Seventh Edition Revised and Rniarg 
Cloth Pp 1691 The C V Mosbv Co St Louis Mo 

fA Textbook of Pathologj General and Special foi the use of 
tionerr Bv T Martin Beattie MA (NZ) MD (Edin ) MRCS DROP (^nd ) ami 
W E Carnegie Dickson kf D B Sc FRCP (Edln ) Cloth Illustrated Pp 1103 L 
Mosbv St Louis 192G 



^E^’IEW^ 


losl 


Elecirothermtc Methods in Neoplastic Diseases* 

A HANDBOOK on diathermy clcctrodcsiecation and electrocoagulation The author 
presents a brief description of c3cctncit% tvpcs of olcctrical current chemical and 
physical effects of these currents their use in medicine and surgerj and the instruments 
best suited for this manipulation 

A largo portion of the book is devoted to the action of clcctrodesiccation and dec 
trocongulation in specified conditions Tho author docs not limit himsolf to neoplastic 
diseases but describes the results of this treatment also in such conditions as fissure 
fistula hemorrhoids, corneal ulcer chnnccroid x ray dermatitis tattoo marks tonsil re 
nioval and chronic ulcers 

The last chapter consists of a soncs of practical laboratory cTorcisos lu tho use of 
the maclimcs using the operator himself meat potatoes soap etc as subjects 


The Abdomen in Lahor\ 

T he author takes exception to tho custom apparently altogether too prevalent in Eng 
land of making routino vaginal examinations of the parturient woman The obste 
tricinn is inclined to concentrate his attention on the utcnne cervix a part which he 
cannot see and with his eyes at his finger tips attempts to gain the information ho 
thinks he requires from the insignificant fraction of tho uterus projecting into tho 
vagina But tho cervix and os uteri plav not an active part but a passive part in labor 
The changes forced upon the inert cervix arc entirely the result of the action of the 
great body of ina<5elc above it It is not in tho cervix but in the powerful contracting 
muscular mass of tho uterus that the csECotial phenomena of labor occur 

Tho author concludes after years of study of the abdomen during labor that a 
wealth of valuable and instructive information is usuallr lost to the obstetrician because 
of his failure to inspect tho abdomen and to gam that knowledge which is made avail 
able to palpation Bv inspection of the abdomen he implies of course a really intclh 
gent study of the contors and prominences at various stage? particularly when the patient 
IS in pain and not m pain Dr Porritt feels that as a rule the position and presentation 
and the presence of most abnormal conditions except those directly at the cenix, can 
be as readily identified by abdominal examination as by vaginal examination and with 
far less risk to tho patient 

His description of the finelmga within tho abdomen during labor is illustrated with 
drawings made at the bedside 


Old and New Viewpoints in Psychologyt 


A n AIJTHORITATr\^E critical discussion of certain phases of pirchology which have 
caught tho popular fanc> and have boon adopted by pscndoseicatists usoally for 
personal gam This includes particular!) rreudmn psychoanalysis intelligence tests spir 
itualism and character anal} sis Tliero is also a delightful chapter on the psychology of 
tho comic 

The author has no objection to intelligent tests as ono form of mental measurement 
when properly applied The trouble is that in tho past it has been too frequently mis 
appbed Tho Binet Simon teats were developed ns a means of measuring the intelhgcnco 
of children and thcir evolution covered a number of years m which painstaking study 
was made At the onset of the war an attempt was mado to develop similar tests for 


Electrothermlc Methods in NeopJasMe Diseases B> J Douglas Morgan BA M D 
Electrothemiic Methods or (Desiccation and Coagulation In tJie Treatment of Neoplastic DIs 
eases Designed as a Practical Handbook of Sur^rlca) Electrotherapy for the u e of PractI 
tionwa and Students Bj J Douglas Morgan B V. M.D Cloth Blustrated Pp 17 !• 

A Davis Compan> Philadelphia 

tTlie Abdomen In L.abor Being a General Practitioner’s Clinical Ij of the I ar 
turlent Abdomen By Nommn Porritt M R &S DROP (Dond ) Consultlnjr Surgeon Hud 
acrsfleld Ro>al Infirmary Cloth Pp "0 New "iork Oxford Untversltj iVe s 

.^9^d and New \lewj>olnts in Psychology Bj Ivnight Dunlap Proft.x or of Piporlmental 
Ppchologj In tiie Johns Hopkins University Cloth Pp ICC Tho G \ Mosby Company 
St L^uls Mo JO 
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recruits, mam of Minch Meie unscientific, and therefore, unsuccessful Thus the testing 
of an a.\ lator for his reaction to i anous stimuli told nothing But the more recent tests 
Mhich measured his ability to manage a complicated senes of reactions analogous to the 
operations and discriminations required of him in his airplane told a great deal 

The Binet Simon test is not simply i language test A moron mnj liaie considerable 
fluency in language, but he does not pass the Binet Simon test This test measures ac 
quisition almost oxclusnely From the measure of nhat knowledge the individual has 
actually acquired we estimate his future capacity to acquire The individual is a mov 
ing body and by plotting the course he has passed o\ cr u e predict future developments 
The application of e\cn the best intelligent tests requires intelligence A school 
teacher or a nurse or even a physician cannot read m er the principles of the test and 
then apply them correctly The matter of interpretation requires experience Too fre 
quently inexpert testers have rated feebleminded children as normal and normal or even 
exceptionally bright children as feebleminded 

The statement has been made that the a\ erage mental age of the draft was 13 5 
years This is viciously misleading, for the Binet Simon scale of ages stops at fourteen, 
the folloMing tiio giades being adult and superior adult These latter are sometimes 
specified as sixteen and eighteen xears respectively It is readily seen, therefore, that 
an averaging of mental ages, not taking this into account. Mill explain the erroneous 
impression given 

Dr Dunlap believ'cs in intelligence tests properly applied This means a special 
set of tests for each individual problem One set for switchboard operators, another for 
telegraphers, another for jobs in rubber factories, etc 

The author has scant patience for the Freudian psychology and psychoanalj sis 
which he discusses at some length There is no basis in experimental psjchologj for the 
so called subconscious mind “Nothing could bo more vicious or absurd than the doc 
trine of repression Actual repression is the only salvation of man if civilization is to 
continue, and the ability to repress effectively is the greatest asset a human individual 
can have ’’ “Nothing is more weakening than to keep thinking of past mistakes and 
illicit desires The adolescent boj and girl need to have their attention drawn away 
fiom the surging desire of sex and turned in other directions Freud and his disciples 
hav'e contributed nothing of value to psycholog), and if they have contributed any 
thing to medicine, it is lathei disci editable to medicine to have been so fni behind the 
progress of ps)chology that it could profit b) this mixture of psychology and super 
stition “ 

Dunlap who has investigated spiritualism in detail finds not a single case in which 
the claims can be prov ed or are free from flaw^s His discussion is rather of the mental 
makeup of those who interest themselves in this pastime 

So called character anal) sis has developed fiom the old phrenology, has no sci 
entific basis whatever, and is practically without exception exploited for commercial 
purposes 

In the psychology of the comic. Dr Dunlap classifies those things that we term 
“funny" in various grades from the lowest, the pleasure and amusement that the brute 
and the savage take in torture, up through horscpla), practical joking, puns, and so on 
to the idle wittiness After telling us whv we consider these things funny he then offers 
an explanation ns to whv we laugh 


Thomas Sydenham* 

S YDENH4M like his follower Boerhaave and like Sir James Maclvenzic, our modern 
Sydenham, had little patience with experimental mediv^ine in so far as it had dev cl 
oped during his day, but possessed a clinical acumen that has scarcely been equalled by 
any other physician and has been excelled only by Hippocrates himself Dr Eiesman s 

•The Svdenham Clinician B> David RIesman MD Professor of Clinical Medicine 
Univeisit) of Pennsvlvania 40 pages Paul B Hoeber Inc N A dn.li 
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presentation of this remarkable nmn guca ns the picture of a \erv human indixidual 
dictatorial impatient and jet conscious of his own mistakes and shortcomings The 
small xoluiac pros idea a moat enjoyable half hour 


Examination of the Patient and Symptomatic Diagnosn* 

TN" ATTEMPTING to arrive at a diagnosis of a patient s illness the more thorough 
k the history obtained the greater Mill bo the number of symptoms both past and 
present •which vriU be utvUzablo in reaching a conclusion The Hjmptoms having been 
discovered turn now to a stardard work on medicine and you will find that diseases not 
symptoms form the basis of classification It may then be peeei'satj to seatch through 
the description of many diacaaea before discovering that into which the particular srmp 
tomatology under consideration fits complotclj Dr klurray has lU his volume roughly 
reversed this procedure in that he takes up subjective and objective symptoms and under 
each symptom heading he enumerates tho possible otiologic factors pointing out at the 
same time what additional or confirmatory questions should be asked or examinations 
made in order to reach a correct conclusion 


The Peaks of Medical History^ 

O NE cannot obtain too extensive a historical background for tho subject which is one a 
life work Dr Dana touches only the high spots but in doing so he marshals a 
galaxy qf names ah of nhich should be familiar to every student of medicine In a 
book the size of this much of interest must be omitted and in perusing the very read 
able pages one baa tho feeling that he is witnossisg a rapidlj moving panorama and 
regrets his inability to stop here and there and develop a more personal aeguatntance 
with many of the actors as they slip by 

The work might bo described as a beginner s historj As such it whets the appo 
tite for more This was obviously the author s intention for in an appendix entitled 
Bibliographical Notes ho directs the reader to those works carrying greater detail 

But fiv en one who has a fairly general knowledge of medical history will enjoy 
reading Dana s volume for no two such works are cntirclv alike and hero and there in 
the pages one picks up curious and interesting bits of new information 

Tho illustrationa are excellent and numerous In addition to portraits of the great 
leaders and thinkers there arc many which indicate medical activities in the different 
epochs which as the author states are kinetic rather than static in their character 

The craftsmanship of the book as is usually the case with this publisher is excellent 


Examination of the Patient and Symptomatic Diagnosis Bj John Murrav MD 

U lllustralions CJoth Pp S41 C t Mosb> Compinj &t l^uls Mo 1926 

tThe Peaks of Medical HJ*tor> (An Outline of the Evolution of Medicine for the u<e of 
Medical Students and Practitioners) Charlea I* Dana M MD LLi D I^ofe sor of 

Nervous Diseases Cornell Universitj Medical School I>ate President of the N "i \c3<lcmj 
of Medicine Jllustrated with 40 full page plates and 10 te^t IHuslralions Cloth Pp ifij 
Paul B Hoeber Inc New lork JO « 
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EDITORIALS 


Recent Studies of Measles 

T he fii&t mention of measles as a distinct disease is found in the viitiugs 
of Ahiun, a phjsician of Alexandiia m 610 A D , although it was not ade- 
cjiidtelv desciibed until the time of Rhapes, 900 AD, who distinguished it 
from smallpox It remained foi Sj denham, in 1655, to separate measles from 
seal let fevei and to diau attention to it as one of the most important of “the 
diseases of childhood ” 

Because of its frequency, its impoitance, and the often seiions natiue of 
its sequelae, a gieat deal of study has been devoted to the evolution of meth- 
ods foi its piophjlaxis and contiol, and until these aie satisfactoiily achieved, 
it IS of interest to levien fzom time to time the results of studies applicable 
to the pioblem 

The etiology of measles is still under discussion 

The diplococcns deseiibed by Tunmcliff and her cowoikeis has been the 
subject of much study, as a lesult of which a skin test foi susceptibility to 
measles has been devised^ “ and other evidence adduced in support of their 
contention as to its etiologic lelationship 
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Cary 'Hid Daj* report the isolation of a similar organism fiom 98 per 
cent of throat cultures, 50 per cent of conjunctnal cultures, and 33 per cent 
of blood cultures in early measles with which thej were able to produce i ishes 
and febrile reactions in rabbits, uhile Pern and Fisher* lepoit the piepira 
tioii of a measle toxin from filtrates of the aerobic, green producing strepto 
coccus isolated bv Peirj from the blood in early measles 

Hibbard and DuvaP are convinced that the causal agent of measles exists 
111 the circulating blood during the febrile stage and tliat it maj be piopa 
gated in vitro While thej encountered an oigamsm similar to tint described 
bj Tunnicliff, the} are noncommittal ns to its etiologic relationship to the 
disease, ii Inch indeed, is so far the status of all the oi ganisms as ytt isolated 
in this disease In a contmuitioii of their «or! the same aiitliors elicited tin 
ther evidence suggesting a definite relation of the Tunnicliff diplococcus and 
measles," although holding a final conclusion sub judioe until furthei mvcsti 
gallons shall determine whether an organism or as suggested by Paik' and 
Degwitz," a filtnble virus 

That the problem is one « ell meriting stud} is ev ideiicod by the regular 
it} with wliicli the disease appears and the high incidence of susceptibility, 
a recent surve} showing that approximatelv 90 per cent of males and 95 poi 
cent of females over twent} have had measles" 

In the absence of specific mfoimation as to the cause and meebanisin of 
the spread of measles, it is moie or less geneinli} accepted that, for the 
present, attempts at its complete ciadication are foiedoomed to failure and 
for this reason competent observers'" " suggest a concentration of effort to 
protect especially children under three }ears of age, as fully 70 per cent of 
all measles deaths fall within that age period 

That such a plan is practical demands no new methods but mirel} an 
intensified application of known procedures and will produce results, is 
proved by the report of its practical trial m an epidemic at Syracuse during 
1926 27 by Ruhland and Silveiman " 

It IS obvious that in the spiead of communicable and infectious diseases 
the unrecognized ease is a factor of great importance 

In the interest of early diagnosis Stiinson ” in a timelv and pel tment 
paper, comments upon the fact that it is not generall} recognized that measles 
ma} often be predicted w ith some confidence before the appearance of Koplik 
spots and that it is highl} contagious from one to two da} s before these path 
ognomonie signs appear 

He discusses in extenso the S}mptoms of measles, cspcciall} those of the 
stage of invasion and incubation, listing them in the order of appcaranci as 
follow s 

1 Malaise, with which there raa} be headache 

2 Fever 

3 i;}e signs (twelve hours later) puffmess of the lower lid, perhaps the 
measles line and the first sign of exanthem on the fauces In examining a 
patient with a cold therefore, one should examine liabituall} inside the lower 
e}elids and inside the cheek 
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4 T\\elve hours latei come the thiee C’s cough, cory/a, and conjunc- 
tivitis 

5 Twehe houis later appear Koplik’s spots 

6 Tuelve houis latei the lash appeals 

As Stiinsou says, the phjsician must be ever on the aleit to make the 
eailiest possible diagnosis, to mdtvtdmUy isolate the patient on the first sus 
picion, and to piotect him fiom seeondaij'^ infection 

Only by these means can the incidence, moitality, and sequelae of this 
veiy serious disease be at all controlled until moie specific piocedurcs aie 
evolved 
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Skin Sensitivity and the Dick Test in Newborn Infants 

T he inti eduction of the Dick test as a means of detecting those susceptible 
to scarlet fever has a^ery naturally led to its extensive use in ehildreii 
The similaiitj’" of the pioceduie to that used in the study of those suscep 
tible to diphtheria, the fact that seailatina convalescents not only give a 
negatn’'e Dick test but then serum avhen added to the toxin neutralizes its 
action in the skin of a susceptible individual, all justify the common assump- 
tion that a negative Dick test indicates a true antitoxic immunity 

Obsei Actions bj’’ a on Gioei and Kassoivitz^ upon the immunitv to diph- 
theiia in very young infants as indicated by the Schick test and by the dem- 
onstration of antitoxin, shoAved, hoAvevei, that Aidiile the skin of neAvborn in- 
fants, Avhose blood did not contain antitoxin, leacts to the Schick test in onh' 
about one-third of the cases tested (143), this reactive ability vas acquired 
by the skin in all cases bj three months of age 

A similar inA estigation, but concerned AAuth skin sensitiAity to the Dicv 
toxin, IS reported bj' Cooke- — appaientlj the first voik of this natuie to be 
recorded 
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The im estigation co\erh a studj of 200 mothers and their infants during 
the first ten dajs of life and again fiom six weeks to three months later 

In the entire group of infants 86 per cent were negatne to the largest 
amount of toxin used {50 bTD) and onl\ 1 ptr cent was positue to the small 
est dose (2 STD) When compared with tlie reactions of the mothers it is 
seen that 

A All infants reacting in an^ degree had mothers whose skins were 
extremely or moderateh sensitne 

B More than 75 per cent of the infants with leactions had mothers whose 
skins were \ery sensitne 

C When the mothers’ tests were negatne or onh slight!} positne, the 
infants’ tests were alwajs negatne 

It IS of immediate practical importance to determine whither this nega 
tne leaction thus commouh encountered in Iht newborn is due to a lack of 
skin sensitivitj oi to the presence of antitoxin presumably transmitted from 
mother to infant Cooke’s stud^ was extended to include such a determina 
tion 

A sufRcientU extensno senes of motheis serum was examined to corrob 
orato the conclusions of others that in those reacting to 2 STD toxin, anti 
toxin was present Whene\er antitoxin was present in the infants blood, 
Cook also found it in the mother’s but the reverse was not true so that, at 
birth the presence or absence of antitoxin appears to base no relation to the 
presence or absence of skin reactnlt^ to toxin, since manj infants without 
antitoxin were negatne to 50 STD of toxin When a number of the same 
infants whose skin sensifnitv had been tested at birth were igam tested from 
six weeks to three montlis later theie was some skin sensitnitj to toxin in 
about one third but onh a few weie sensitne to sm'ill amounts, this de\elop 
ment of toxin sensitnit} occurring mosth in infants of \er} sensitne mothers 

Prom these studies Cooke concludes that flie sJcin in the newborn is not 
uauallj sensitne to laige doses of scarlatinal toxin that this lick of sensi 
tivitv IS not due to the presence of antitoxin, and that skin sensitnit} to 
toxin ma} develop after some weel s, most often dunng the first months of 
life, in a larger proportion of infante who had no antitoxin at birth than m 
those whose blood contains antitoxin 

BEFEnENCES 

i^iOn Groer P and Knssoivitz K 7t8chr f Immunit'itaforseh u Etper Thcrap , 391S 
xxjii 108 Ibid 191^, xxijn 3s, 
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THE SEVENTH ANNUAL CONVENTION OP THE AMERICAN 
SOCIETY OP CLINICAL PATHOLOGISTS 

T his meeting surpassed all the pieiaous ones both m the scientific chaiacter 
of the papeis piesented, which liaim always been good, as well as in the 
oppoitimities aftoided foi intimate personal chats among membeis foi the 
discussion of piohlems i elating to the piactice of clinical pathology" Thanks 
to the excellent arrangements of the local committee at Minneapolis headed 
by Di Chailes R Diake with the A'aluahle assistance of Dr G L Meikeit, 
piactically all of the delegates nere housed m the same hostelrj’^, the Learning- 
ton Hotel The scientific and commei cial exhibits pioved highly inteiesting 
due to the until ing effoits of Dr A C Bioders and Di Kano Ikeda There 
neie a good many present ivlio had iievei missed a meeting and otheis who 
had come foi the fiist tune A ivonderful family spiiit pieyailed, no distinc- 
tion Avas made hetiveen the youngei men aaIio had lust joined and the old Avai 
hoises who Aveie A^eteians in the moAcmeut Eyeiybody Avas made to feel at 
home and companionship leigned 

At each noon and eA^eiiing meal theie nas a spontaneous gathering of 
PelloAAS at a laige round table in the dining room Aiheie infoimal discussions 
AYCre held on a gieat AarietA of subjects pei taming to clinical pathology, both 
scientific and economic This unofficial feature formed a delightful pait o 


loss 
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the program of our convention and helped to cement the fas,t friendships that 
ha^e been formed among our members since the inception of our organization 
Practicallj all the Pellous promised to make all endeaiors to see each othei 
again at the next con\ ention, so that tliea ma\ earrj awaj u ith them for the 
rest of the j ear the stimulus of meeting their fellow u orkers and the pleasant 
experiences of their intellectual encounters uith their colleagues in the pro 
fession 

In anothei column will bo found the minutes of the com ention which will 
gi\e those who were unable to be piesent, as well as the manj friends of the 
Societ} who are inteiested m its welfaie an idea of the program of the meet 
rag, as u ell as the new Ij added round table feature to which a pleasant eve 
nmg full of delightful encounteis and enlightening information, was deaoted 


PRANK WILBUR HARTMAN 
Detroit Michigan 
President, 1928 1929 

Prank Wilhni Hartman was bom in 1890 Ik obtained an \ B degiee 
from ICnox College in 1913 an M D dcgicc from the Medical Department of 
Johns Hopkins Uunersitv m 1917 Poi tuo and one half jeais during the 



war he was attached to the U S Naval Medical School and U S Naval Hos 
pital, Washington D C as pathologist and instrnctoi in pathologj Dr 
Hartman was a Lieutenant in the Medical Coip of the U S Navj During 
this time he also had an assistantslnp at the George AVashmgton Univeraitv, 
Washington D C 

Following the war Dr Hnitimn was for iicirlj three jtars Pathologist 
and Director of Laboratories st the Scott and White Clime and Hospital and 
Santa Pe Hospital in Temple, Texas 

Since August 1922, Dr Hartman has been Pathologist and Director of 
Laboratories at the Heiirv Ford Hospital lu Detroit He is a ^1 
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Association of Patliologists and Bacteriologists and American Society of Ex- 
perimental Pathologists, also a member of the Bone Tumoi Committee of the 
Am Cl lean College of Surgeons at the present time 

Chief inteiests Relation of phosphoius and sugai metabolism 
Production and study of experimental nephiitis 
Primal 3 ' heait lesions produced bi’’ deep x-ray 


JAIklES HARVEY BLACK 
Dallas, Texas 
President-Elect 

James Haive^' Black, M D , bom m Huntington, West Viigmia, Hareli 27, 
1884, IS the son of a Methodist mimstei Mo\ed to Texas at age of twelve 
yeais He leeeived his academic education at Pans High Seliool, Pans, Texas, 



and Southwestern Universit}^, Georgetoivn, Texas , graduated m Medicine ni 
1907 fiom the Medical Department of Southwestern University Was suc- 
cessnelv interne at St Paul’s Sanitarium, 1906-7, Instiuctor m Bacteriology 
and Histology, Southwestern Uniiersity, 1907-8, Professor of Physiology au 
BacteriologyL id, 1912-15, Dean Southern Methodist Uiiiversiti School of 
Medicine, 1914-15 , Professor of Bacteriology and Preventive Medicme, Bay or 
University, 1915-17 and 1919-20, Professor of Pathology and Bactenology, id , 
1917-19 , Professor of Pi eventive Medicme, id , since 1920 

Di Black IS a member of the academic fraternity Kappa Alpha an t e 
medical fraternity' Theta Kappa Psi He is a member of the Methodist 
and of the Masonic Fraternity, Dallas Country Club, Dallas University u , 
and Toi\n and Gown Club of Dallas His scientific affiliations are Coun >, 
State and American hledical Associations , American Society of Bacterio ogis s , 
American Micioscopical Society, Ameiican Association for the Advancemen 
of Science, American Public Health Association 

His chief inteiest is in Allergy and Immunology' 




MINUTES OP THE SEVENTH ANNUAL CONVENTION OP THE 
AMERICAN SOCIET-i OF CLINICAL PATHOLOGISTS, 
MINNEAPOLIS, MINNESOTA 

The proceedings %\ere held m the Leamington Hotel, Minneapolis Mm 
nesota, June 8 9, and 11 1928 

The meetmg was called to order Fndaj, June 8, 1928, at 9 a m by the 
President, Dr A H Sanford A short business session -nas held in ^shich the 
first order of business was the appointment of a Committee on Necrologj, as 
follows Dr Philip Hillkowitz Denier Colorado, Chairman, Dr Prank AV 
Hartman Detroit, Michigan Dr Robert A Kciltj Washington, D C and 
Dr Chas C W Judd Washington D C and a Nominating Committee con 
bisting of Dr A H Schade Toledo Ohio Chairman Dr C W Mavnard 
Pueblo Colondo and Dr Nathan Rosenthal New York Cit\ 

Dr Charles R Dralce Chairman on the Committee on Local Arnnge 
meats, made several announcements 

Dr Philip Hillkowitz DenAcr Colorado proposed an amendment to the 
Bj Laws to read as foUous Article HI Section 2 The annual dues for 
actne and associate members shall bo Ten Dollais ($10 00), pajable before or 
on the date of the annual meeting 

There being no further business the regular scientific session of the So 
ciety presented the following program 

The Interpretation of the Wasermanu Te^t B Mmkonitr, MD ChicagfO, BUnois 
Complement Preservative — A Practical Study By B W Bhamy, ill), Fort Wayne, 
Indiana 

Both pipers wore discussed bj Dr H C Svvcnnj Oiicago Dr J J Moore Clue igo 
Dr Wm G Exton 'Newark "N" J, Dr F E Sondem New lork Dr A H Schade, 
Toledo Ohio, and closed bv' Dr B ilarkorritz sad Dr B W Bhamy 
The Vegetative Nervous Sjstcru in Epilepsy By AMP Baundere MJ), Chicago, 
Illinois (No discussion ) 

Method for Measuring the Bactericidal Action of Whole Blood Against Gram Positive 
Cocci Bj William Thalhimor M D , and Charlotte Colwell, A B Milwaukee 
"Wisconsin (Discussed by Dr Robort F Maul Denver, Colorado Discussion 
closed by Dr "Wm Thalhimcr ) 

Tho Interpretation of Borderline Allergic Reactions Bv Warren T "Vaughan MJD , Rich 
mond Va (Discussed bj Dr J H Black, Dallas Texas Dr Wm G Exton, 
Newark and Dr A H Sanford Rochester Minn The discussion was closed by 
Dr Warren T Vaughan ) 

Spcctrophotomctric Anabsia of Blood Scrum in Normal and Pathologic Conditions Study 
II Bv Charles Shcard Ph D T B Magath M D , and A E Osterberg M D 
Rochester, Minnesota (Di‘icussed bv Dr F E Sondern, and Dr Wm G Exton 
Discussion closed by Dr Charles Shcard ) 

Session adjourned 

mnn afternoon, June S, 102S, 2 rsr 

The meeting was called to order bj President A H Sanford and the scientific program 
continued 


3051 
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Association of Patliologists and Baeteiiologists and American Society of Et 
perimental Patliologists, also a member of the Bone Tumor Committee of the 
American College of Surgeons at the present time 

Chief inteiests Relation of phosphoius and sugar metabolism 
Production and study of expeiimental nephiitis 
Piimary heart lesions produced by deep y-ray 


JAJIES HARVEY BLACK 
Dallas, Texas 
President-Elect 

James Haivey Black, MD , born in Huntington, West Vnginia, March 27, 
1884, IS the son of a Methodist minister Moied to Texas at age of tiiehe 
jears He received his academic education at Pans High School, Pans, Texas, 



and Southwestern University, Georgetown, Texas , graduated in Jlechenie in 
1907 fiom the Sledical Depaitment of Southwestern University liV^ns sue 
cessively interne at St Paul’s Sanitarium, 1906-7, Instiuctor in Bacteriology 
and Histology, Southwestern University, 1907-8, Professor of Physiology and 
EaeteriologyL id , 1912-15 , Dean Southern Methodist University School o 
Medicine, 1914-15 , Professoi of Bacteriology and Preventive Medicine, Baylor 
University, 1915-17 and 1919-20, Professor of Pathology and Bacteriology, id, 
1937-19, Professor of Preventive Medicine, id, since 1920 

Dr Black is a member of the academic fxateinity Kappa Alpha and t e 
medical fraternity Theta Kappa Pbi He is a member of the Methodist Church 
and of the ilasonic Fraternity, Dallas Conntiy Club, Dallas University C n , 
and Tovn and Gown Club of Dallas His scientific affiliations are Coun i, 
State and Ameiican Medical Associations, American Society^ of Bacteiiologis s, 
American Microscopical Society, American Association foi the Adiancemen 
of Science , American Public Health Association 
His chief mteiest is in Alleigy and Immunology 
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KctCfltion of Urinary Constituenfs after Anastomosis of Urinary Bladder and Intestines 
By i \V Hartman MD Detroit, Michigan (Discussed by Dr F E Sondern 
and closed bj Dr F "W Hartman ) 

The General Practitioner and the Early Diagnosis of Cancer By Tim Carpenter Mac 
Cnrtj MD Rochester Minnesota (Discussed by Dr E E MilosJaiich Dr J 
J Moore Dr John Graj Dr Robert A Kcilty Dr Vi niter Freeman Dr A 
S Giordano Dr V H bchado Dr B W Rhami Dr B E Mvcr» Ohlahonia 
City Okla , Dr F H Lamb Da\eDport Iowa, Dr T C Tcrr^ Rochester Minnc 
sota and closed by Dr ^ m Carpenter MacCarti ) 

Rabies in Animals Demonstrations icith Lantern Slides and Motion Picture Films Bj 
E R Mugrage MD Dcnxor Colorado (Discussed Dr AH “Hanford and 
Dr W G Gamble Diacu^sioti do ed by Dr E R Mugrage ) 

The Sedimentation Time of the Blood in Jaundice By Nathan Rosenthal M D , AT I 
Blonatein MD and AI Rachmilewitz AID, New Aork City (No discussion ) 
Primarj Carcinoma of the FalJopiai) rnbi By Eainebt Scott, MU nnd Margaret Oliver 

Columbus Ohio (Disco, svd bv Dr A S Giordano, and Dr C I On on Closed 
b} Dr Ernest Scott ) 

A New Method of Oolorimetrj B\ Wm O Exton MJ>, Newark N J (Discussed by 
Dr 'Wm Thalhimcr closed b> Dr Win G Exton ) 

The Chomistrv and C\tologi of Serous Fluids By Ahm 0 Foord MD Cu\ Ttoung 
berg PhD and A era A\ctmore BS Buffalo, N A (Discussed by Dr I- E 

Sondern Dr K.ano Ikeda 6t Paul Minn and closed Dr Alvin G Foord) 

\ alue of Nuclear Deviation (Schilhog CK silica tion) in Blood Examinations for Clinical 
Medicine Bv F W Nichau "M D Omaha Nebraska (Discussed br Dr John 
M Grnj and Dr E R Mugrage Closed by Dr P Vichnus ) 

Session ndjounied 
RXTUPD^t WT£r\00\ SE 

The meeting was called to order bv President A H Sanford and the scientific program 
continued 

V ^ew Method for Hemo„lobiu Deteinmmtions Bv Clmrles feheird PliD and A 11 
Sanford MD Rochester Minnesota 

Pertinent Facts Concerning Htmoglobm Bv C E Roderick JfD Battle Creek, Michigan 
Both papers were discu ed b> Dr Wm G Exton Dr A II Sanford Dr F E 
Sondern, Dr A G Foord and do ed bj Dr Charles Bheard 
The Specificity of Bactena to tfao Bacteriolytic Action of Chemicals with n Note on this 
Application to Cbcmotherapv By Robert A Kcilty, MD Washington D C 
(Discussed by Dr Wm Thalltinicr Dr C I Owen Dr F W Hartman and do cl 
by Dr Robert A Ixeiltr ) 

Results in Various Diseases from the Elimination of Foci of Infection and the Use of 
Vaccine Prepared from Streptococci Having Elective Localizing Power By E 
C Rosenow, MJ), and A C Nickel MD Rochester Minnesota (Disiu^sed by 
Dr Robert A Keiltv Dr F A Hecker, and do*5cd by Dr F C Ro enon ) 
lurthcr Studies on Brucella Abortus m Man By A S Giordano, MJ) nn 1 Marjorio 
Ablcson, South Bend Indiana (No discu'* ion ) 

The Etiologv of Acute Leukemia By A 8 Rubnitz ht D Omaha Nebra«kn (No dis 
cus'Vion ) 

Examination of Blood for Malaria Bv Leon S Lippincott AID, ^ icksburg Missis 
sippi (No discussion ) 

Purpura Hemorrhagica with Report of Three Coses Bv Oscar B Hunter AID Wfl'vh 
ington, D C (Di'»cus ed by Dr Tohn M Cray ) 

Estimating the Increment in Bactcricidnl Power of Induuluals* Bloo) Produced by In 
travenous Inyeclion of Typhoid Aactwie Br Charlotte Colwell AB and J L 
Antes, MD (by invitation), AlUwaukee, Wisconsin R/'ad bv title 
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SATLri)A\ E\-EMNG, JUNE 9, 192S, 7PM, XHE ANNUAL BAN^JUET 

The Annual Banquet was hold in the ballroom of the Leamington Hotel The speakers 
of the oiening norc as follows 

Presidential Address By A H Sanford, M D , Bochestcr, Minn 
The Cults B^ Wm 0 'Brien, M D , Minneapolis, Minnesota 

Greetings from the American College of Surgeons By M T MacEachern, M D , Chicago, 
Illinois 

Greetings from the American Medical Association By N P Coin ell, M D , Chicago, 
Illinois 

MONDAY MOPNING, JUNE 11, 1928, 9 A M , THE BUSINESS SESSION 

The business session was called to order by President A H Sanford 
The reading of the minutes of the previous meeting was dispensed with as they had pre 
viously been published 

The Report of the Executive Committee was presented bv its Chairman, Br John A 
Kolmer, Philadelphia The first matter presented was the question of charging 
a fee for the registration of technicians, which upon recommendation of the 
committee w as to bo deferred until after the report of the Committee on the 
Registration of Technicians 

The next part of the report was the question of the official organ of the Society Dr 
IColmer presented tentative articles of agreement with the C V Mosbv Company, 
publisheis of the Joupnai op Laboratopy and Cunical Medicine, which the Com 
mittec had considered and lecommcnded for adoption bj the Society for a two 
year trial 

The Committee reported that it was decided that the State Laboratory Problem would 
be submitted with recommendations through the Committee on Public Relations 
The next section of the leport of the Executive Committee was the matter of interpret 
mg and amending the By Layys, if necessary, in relation to Assoeiate Member 
ship in the Society The Committee reported that in its opinion Section 1 of 
Article III of the Constitution is satisfactory but recommended special rigorous 
investigation of each applicant by the Board of Censors, requiring them to ac 
copt Article YIII, the Code of Ethics of the By Laws with the addition of a new 
section, 4, recommended to the Society for adoption ns follows It 'hull ho 
deemed unt thical for an Associate Member of the Societv to assume the inde 
pendent direction of a laboratory of clinical pathology A motion was made and 
carried to accept this recommendation with the addition that Associate Members 
shall hav e no v ote 

Dr Kolmer 'tated that the Executne C''niniittee had examined the hooks of the Score 
tary Treasurer and found them correct 
The entire report of the Executive Committee was accepted hy the Society 
The Report of the Committee on Public Relations was given by Dr F E Sondern, bei'" 
York Citv Regarding the State Laboratory question the Committee recommended 
that a similar committee be continued to make further effort with officnls o 
the Ameru an Medical Association, the American College of Surgeons and the 
American Public Health Association to consider wavs and means to correct cx 
isting evils through Commissioners of Health, Boards of Supervisors and others 
who determine the policies of the laboratories under their control 
Relativ c to the Approv al of Laboratories bv the American hfcdical Association, the Com 
mittee Tccommcnded an endorsement of their efforts in the interest of improving 
the efficioncY of private laboratories Soport aeroptod A motion was made an< 
carried that copies of the above resolution bo forwarded to the Council on J e( 
ical Education and Hospitals of the American Medical Association 
A motion was made and earned that the Committee on Public Relations bo instructed 
to draw up a resolution on behalf of this Society which might go to reprc'cn a 
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ti%C3 in different states, that tlicjr might use ns an argument in fa\or of pre 
scnting this matter to state and eounty societies that the matter relate o to 
the resolution be safeguarded huMUg a rtfercnduni adoption by the Everu 
tuc Committee and then authorization that the Secretary’s Office could send 
copies of this resolution to where it might do some good 

The Report of the Committee on Exhibits uas made bv Dr ICano Ikeda St Paul, Minnc 
sota, for Dr A C Brodera Chairman, Rochester itinncsota The report was 
accepted by the Society A motion was made and earned that Exhibits, both 
scientific and commercial he handled solely by the Committee on Exhibits of 
this Society each year 

Dr John A Kolmer Chairman of tho Pnbbcation Committee reported that that Cora 
mittoc recommends the publication of a book of Approitd Clinical Laboratory 
Methods under the auspices of this Society under the editorship of John A ICoI 
mcr With tho assistance and collaboration of a ( ommittcc of tho Society Re 
port accepted 

The Report of the Research Committee was presented bj Dr H J Corper Chairman, 
Denier Colorado The Committee recommend/‘d the establishment of a yearly 
Ward Burdick Research Award Report accepted 
The Report of the Committee on the Registration of Technicians was gi\en by its Chair 
man, Dr ICano Ikoda The report incorporated the establishment of a Begistra 
tiou Bureau for Technicians and was accepted by the Society 
Dr Philip HUlkowitz Chairman presented tho report of the Committee on Necrology, 
telling of tho deaths of sis members of tho Societi in tho past year, recom 
mending that suitable resolutions of condolence lie scot to their respective fam 
ihes They are Lieut Colonel H J Nichols Panama, Dr Dean Iv Beocom 
Denver Colorado, Dr Reed Rockwood Baltimore, Maryland, Dr Jamts C Todd, 
Bouldor Colorado Dr Ward Burdick Denver, Colorado and Dr Charles E 
Simon of Baltimore Marjland Report accepted 
The Report of tho Committee on Blood Groups was gnen bj its Chairman, Dr F W 
Hartman Detroit recommending the adoption ns n Society of the modified Land 
Steiner classification Report accepted 

The Report of the Sen ice Bureau Committee wb’i read by Dr Hcnr> C Sweany of Chi 
cago, a member of the Cominittto in the absence of the Chairman Dr Robert 
A Kilduffe Atlantic City N J Report aecdpted 
Dr George Ives Chairman of tho Board of Censors, presented tho report of tin Bonrl 
The following were elected to actixe membership Dr H E Butka Lo'? Aiigohs 
Calif Dr Rnlfh A Fisher Easton Pa, Dr I A Nelson Tulsa OHahomn Dr 
Roy TT Hammack Los Angelc« Dr John C 'limp on Nornstonn Pn Dr Bow 
man C Crowell, Chicago Dr Tim AfcK Higgins Nen T ork Cit^, Dr I Henn 
Littorer NnshMllo Tenn Dr Bunt Littcrcr Afiami Florida Dr OIi\cr ^ Hill 
man New 'iork City Dr \ictor Ccfabi Seattle Ttash Dr !Mar\in D Bill Dal 
las Texas Dr Kenneth Fowler DauMlle Pa Dr Loun P Hasting Burlington 
Vt, Dr S Lloyd John on Cntonsullc Md Dr Mirj E Roche Norfolk \n 
Dr T H Robinson Temple Tcxai Dr Ttm F Tacobs Buffalo N "i Dr P C 
Carson Dchm r Dr C T Bucher Philadelphia Dr Vlltn C NicKil Rochester 
Minnesota Dr Tomas Cajigas Waslnngton D C Dr TValtir Simpson Dnv 
ton Ohio Dr Sidnei C Dalnraple Newton Tower Falls Ma Dr Carl H 
Router Springfield Ohio Dr F C Ro*enou Rochester STinn Dr Wm Thai 
hiimr Ifilviaukee \\ is Dr Benjamin S Klim Cli\ eland Ohio Dr Ceorge T 
Cabin ell Dallas and Dr Fred H Stnngl St Cloud ATinncsotn 
To associate menilu rship Dr Fred Botmor Drivel Hill Pa Dr Israel Dav i Isohn Phila 
dtlphm and Dr Clarenei 7 Carber Di trait Tfich 
Meeting adjourned at 1 PM 
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histone inteiest Theiefoie, only sucli studies as are pertinent are included, 
these for the most part having been published in the light of modern advances 
in the knowledge of hydrogen ions No attempt has been made to present 
references in their chronologic order But so far as possible, some semblance 
of anatomic ordei has been observed, beginning with the duodenum 


For many years it was taught that neutralization of the acid chyme took 
place within a feiv inches distal to the pylorus, and that the intestinal reae 
tion lemained neutral or nearly so thereafter There is at present, however, 
considerable experimental evidence to indicate that this is not always the 
case, that the duodenum may remain acid throughout its entire length 
Grayzel and kliller^ made hydrogen-ion determinations upon the duodena 
of thirty -two dogs These animals were fed on a variety of diets The nearest 
approach to alkalinity was found in six dogs on a rachitic diet The average 
duodenal Ph of these animals was 6 59 The average of ten dogs on a normal 
diet was Ph 5 91 The determinations ivere made both electrometrically and 
colonmetrically Long and Pengei® studied the reaction of mtestinal con- 
tents of men One subject ivas given an abundant diet of toast, figs, milk, and 
coffee The Rehfuss tube nas taken soon after breakfast, and allowed to 
work down through the pyloius An hour after this the tube was about six 
inches below the pylorus Twenty c c of practically colorless chyme secured 
at this point gave a reading, Ph 4 56, in the Hasselbalch cell On the other 
hand, McClendon^ using modern methods, found the adult human duodenal 
contents to be slightly alkaline, but he does not give the time of removal in 
relation to the time of eating An examination of twenty -three samples of 
duodenal contents from month-old babies, led him to believe that the infant’s 
duodenum is more acid than the average acidity of their stomachs 

In the jejunum, as in the duodenum, the bulk of experimental evidence 
seems to point to an acid reaction of its contents McClendon® passed a 
Kehfuss tube in a healthy adult a distance of seven feet from the teeth The 
average figures for each day showed the contents to become less acid as the 


tube descended The greatest acidity was encountered on the first day, 
Ph 4 7 The nearest approach to alkalinity was recorded on the fifth day, 
Ph 6 2 Gold electrodes plated bright with indium were emplojmd in these 
determinations During the same vear McClendon, Bissell, Lowe, and Meyer' 
had tw'o other healthy men swallow over seven feet of tubing The subjects, 
designated as A and B were fed well balanced diets Specimens obtained the 
first day, with both tubes piobablj in the jejnnnm, showed a Ph for A, 51, 
for B, 4 5 On the second day A’s Ph was 4 9, B’s 5 2 During the fourth 
day several specimens were tested from each of the two tubes There was 
a tendency for the material aspirated to become less acid, readings of 6 2 
and 6 4 being recorded for B On the fifth day a specimen from A’s tube 
gave a Ph of 6 5, vhile B’s reading v\as 5 9 These findings led these observers 


to express the belief that the alkalinity of intestinal contents increases as one 
descends fiom the duodenum toward the ileum Three jears prior to this work 
Long and Penger® found the contents to be more alkaline Pour male hospital 
patients, who were not suffering from any disorder of the alimentary tract, 
consented to swallow Rehfuss tubes for tbe collection of intestinal speci 
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historic interest Therefore, only such studies as are pertinent are included, 
these for the most part having been published in the light of modern advances 
in the knowledge of h-ydrogen ions No attempt has been made to present 
references in their chronologic older But so far as possible, some semblance 
of anatomic older has been observed, beginning with the duodenum 

For many years it v as taught that neutralization of the acid chyme took 
place vitlim a few inches distal to the pylorus, and that the intestinal reac 
tiou remained neutral or nearly so thereafter There is at present, however, 
considerable experimental evidence to indicate that this is not alwavs the 
case, that the duodenum may lemain acid throughout its entire length 
Giaizel and Millei'* made hjdiogen-ion determinations upon the duodena 
of tliiity -tu 0 dogs These animals were fed on a variety of diets The nearest 
approach to alkalinity was found in six dogs on a rachitic diet The average 
duodenal Ph of these animals v as 6 59 The average of ten dogs on a normal 
diet was Ph 5 91 The deteimmations were made both electi ometrically and 
coloiimetriealh Long and Pengei® studied the reaction of mtestmal con 
tents of men One subject was given an abundant diet of toast, figs, milk, and 
coffee The Eehfuss tube was taken soon after breakfast, and allowed to 
ivoik dovn thiough the pylorus An hour after this the tube was about six 
inches belov the pylorus Twenty c c of practically colorless chyme secured 
at this point gave a i eading, Ph 4 56, in the Hasselbalcli cell On the other 
hand, McClendon^ using modem methods, found the adult human duodenal 
contents to be slightlj alkaline, but he does not give the time of removal m 
relation to the time of eating An examination of twenty-three samples of 
duodenal contents from month-old babies, led him to believe that the infant’s 
duodenum is more acid than the average acidity of their stomachs 

In the jejunum, as in the duodenum, the bulk of experimental evidence 
seems to point to an acid leaction of its contents McClendon® passed a 
Eehfuss tube in a healthy adult a distance of seven feet from the teeth The 
average figuies for each daj showed the contents to become less acid as the 
tube descended The greatest acidity was encountered on the first day, 
Ph 4 / The nearest appioaeh to alkalinity was recorded on the fifth dai, 
Ph 6 2 Gold electrodes plated bright ivitli indium ivere employed m these 
determinations During the same year McClendon, Bissell, Lowe, and Mei er 
had two other healthy men su allow over seven feet of tubing The subjects, 
designated as A and B v ere fed well balanced diets Specimens obtained the 
first day, with both tubes piobably'^ in the jejunum, showed a Ph for A, 51, 
for B, 4 5 On the second day A’s Ph was 4 9, B’s 5 2 During the fourth 
dav several specimens w^ere tested from each of the tivo tubes There was 
a tendency for the material aspirated to become less acid, readings of 62 
and 6 4 being recorded for B On the fifth day’’ a specimen from A’s tube 
gave a Ph of 6 5, while B’s reading was 5 9 These findings led these observers 
to expiess the belief that the alkalmitv of intestinal contents increases as one 
descends from the duodenum toward the ileum Tliiee years pnor to tins work 
Long and Fenger'' lound the contents to be more alkaline Four male hospital 
patients, who were not suffering from any disorder of the alimentary tract, 
consented to swallow Eehfuss tubes for the collection of intestinal speci 
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The literature agrees in a general waj that the intestinal contents are 
acid in the duodenum, and become progressively less acid on descending the 
tract. Hoti ev er, there has been little attempt to study the hj drogen ion con 
oentration under controlled conditions Differences in the reports are, there 
fore difficult to eialuate This is particularly true of the work which has 
been done to show the effect of different foods upon the reaction , then again, 
the literature published before it was possible to determine the hydrogen ion 
concentration is of little value for accurate work It, therefore seemed neoes 
sarj to determine the hj drogen ion concentration under known conditions, 
before it was possible to stndj the various elements that might affect it Since 
we started this work, Gravzel and Miller pubhshed the results of an almost 
similar study, but as we were well along on our problem it seemed worth 
while to complete it 


EXPERIMENTAL WORK 

Adult male dogs, with one exception were selected as the animals of 
choice for the present work Dogs were chosen, as their alimentary tract 
seems to simulate the human as closely as that of any animal, as well as 
for the ease with which these animals can be induced to take different kinds 
of foods It was thought wise to use males to eliminate the possibility of 
pregnancy or estrns complicating the tests Adult dogs were used because 
they are more stable than puppies, and it was thought thei might be more 
apt to cat the various diets The animals were hcalthj , and weighed between 
sixteen and twentj three kilograms 

Two animals were fed on a mixed diet of cooked horse meat and white 
bread The meat contained onlv a relatively small proportion of fat Each 
dog was given approximately 350 gm of meat and 100 gm of bread daih 
Water was allowed ad hb This constitutes what will hereafter be termed 
the normal diet Dog 1 had been on the aboie regime for several months 
Dog 2 was fed the normal diet for two weeks In addition the tract of Dog 
3 a female, was studied and included, as it was essentially normal, although 
having had both kidneys treated « ith x raj s some time before The kidnevs 
were deliiercd through a flank incision, and the surrounding tissues well 
screened with lead plates so that the rest of the body was entireh shielded 
This animal received one half to one pint of milk dailj with the normal 
diet She had received this diet for a period of sea eral months Dogs 4 and 
5 had been gnen approximatelv 350 gm each of cooked horse meat daily 
for fifteen days This, with uater, constituted their entire diet, and will 
be referred to as the protein diet Dogs 6 and 7 were giien approximatelj 
200 gm each of white bread, dailj, for two aveelvs Bread and water was 
all thej received during this period, and constitutes the carbohadrate diet 
Dogs 8 and 9 were put upon a diet of fat containmg 200 gm of lard They 
were also given 100 gm of bread to prevent acidosis On the morning of 
the twelfth day of this regime animal 8 refused to take his food and was 
killed that afternoon Dog 9, on the other hand took his dailj ration 
readily, and avith apparentlv much relish He avas killed after haamg re 
mamed on the diet for fourteen days Except for the bread diet the food 
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was obviouslj not limited to one food product But tins never occurs in the 
diets of liumans A marked preponderance of one type of foodstuff, there- 
fore, satisfied the conditions vhich were to be investigated 

All except Dogs 1 and 3 were killed appioximately twenty-four hours 
aftei a feeding Other workers on this subjeet apparently have killed their 
animals oi obtained their specimens within six hours postcibum, and for 
the most part, material has been obtamed within one to four hours McClen- 
don and Sharp^^ in 1919, showed that most foods have an acid reaction, and 
111 general thev become slightly more acid on boiling They found that 
crushed labbit muscle gave a Ph of 6 0 The present vork was undertaken 
m an attempt to deteimine if a permanent change could be produced in 
the reaction of the intestinal contents by the feeding of protein, fat, or car- 
boh-sdrate In older to minimize the effect of the food itself, and at the 
same time observe a more permanent state of the intestinal contents, it was 
decided to kill the animals on the day after a feedmg, and this was done 
except for the female (Dog 3) which uas killed approximately four hours 
P C Dog 1 was also killed about four hours after a feeding 

The dogs were killed practically instantaneously by intravenous injec- 
tions of hj'diocvanie acid or ether Dogs 1, 2, and 7 were kiUed by injectmg 
approximately 15 c c of 2 per cent hydrocyanic acid into a hind leg vein 
The others weie given approximately 20 c c of ether in a hind leg vein 
Cessation of respiiatiou occurred almost instantly when the full 20 cc of 
ethei V ere injected 

In most instances, the animal’s heart was still beating when the abdomen 
nas opened Various mtestmal levels were selected, and immediately tied 
off between double ligatures to preient the movement of contents from one 
portion of the gut to another Then, the entire intestinal tract, from pylorus 
to Ion er rectum, was removed in one piece and washed with tap water The 
location of the ileocecal lalve was estimated, and a point on the external 
intestinal wall diiectly ovei it chosen as a center from which to measure the 
distances to the lariously selected segments These measurements were 
recorded as so manv centimeters oral or aboral to the val\e Punctnres 
weie then made into the intestinal lumen of each previously selected seg- 
ment, and the intestinal contents expressed into test tubes containmg water 
of knoMii Ph It vas found impractical to obtain the material under oil 
VTieneier possible, tvo specimens were obtained from the same segment, 
for duplicate deteiminations "Within a period varjing between ten minutes 
and one and one-half hours, the material was transferred from the test tubes 
to centrifuge tubes, centrifuged, and the comparatively clear top fluid de- 
canted into the reading tubes and tested colorimetrically 

The h's drogcn-ion concentration Mas determined colorimetrically, as this 
method gives siifficienth accurate readings for the work in hand (See 
Grajzel and ^Iiller'’) 

DISCUSSION or RESULTS 

Table I slions quite clearh that no fundamental changes in reaction oc 
curred vnth a protein fat, or carbolij drate diet This can probably be more 
readily seen in Chart I These curies portrai graphicallj the result ob- 
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tamed when the a\erage readings for dogs on the same diet are plotted, 
using Ph as ordinates and per cent distance from p;ylorus to ileocecal valve 
as abscissae The numerals 1, 2, 3, etc represent the dog number, eg, 4 
and 5 were both on a protein diet, while 8 and 9 received one consistmg 
chiefly of fat With the exception of 2 (dog on normal diet hilled twenty 


Table I 
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reacliing neutralitj' or even alkalinity in certain instances, at the end of the 
ilemn The cur\e then takes a sudden drop to acidity in the cecum Al- 
though the curves are not smooth it is felt that the notehings ivould dis- 
appear if more animals were studied and averaged Compare Charts I and 
II foi this purpose Theie is no evidence from this work, therefore, to sug- 
gest that diffeient foodstuffs wdl permanently change the hydrogen-ion con- 
centration in the tract It suggests that if feeding certain food substances 
tends to change the flora, and a change in flora influences the response of 
the tiact, that it does not do so through influencing the Ph of the small 
intestine 

It seems that the leaction of the intestinal contents should depend on the 
lelatne pioportions of its ingredients foods, saliva, gastric juice, pancreatic 
juice, bile, and succus enterieus As already stated, McClendon and Sharp®' 



showed that most foods have an acid reaction Saliva is usually shghtly 
alkaline, but giies such a faint reaction in either direction that it may be 
neglected Gastric juice is, of course, normally quite acid, being equivalent 
to 0 46 to 0 58 per cent hj drochloric acid Starling,®® in his Principles of 
Human Physiology, states that pancreatic juice is markedly alkaline in 
reaction, Aarying between N/10 and N/7 sodium carbonate He further states 
“It IS therefore about as alkahne as gastric juice is acid, and it will be found 
that equal quantities of gastric juice and pancreatic juice when added to- 
gether practically neutralize one another ” During 1914, Drury, McMaster 
and Eous®® while studj ing the relation of the reaction of the bile to experi- 
mental cholelithiasis found the normal liver bile to be alkaline in reaction, 
with an average Ph of 8 20 But in the gall bladder, the bile becomes on long 
sojourn there strongly acid, its Ph ranging between 5 18 and 6 00 Our own 
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determinations on specimens from the gall bladders of five dogs were some 
what higher than those gi\ en abo\ e, show ing an a\ erage of Ph 6 56 Both 
Howell ‘ and Starling’ agree that the snecus entencns is distinctly alkaline 
in reaction It is therefore not surprising to find that the upper intestinal 
levels are most acid, becoming graduallj less and less, as absorption takes 
place, with a maximum of alkalinitv m the terminal ileum 

Let us consider in more detail the mechanism involved Pood mixed 
with acid gastric juice enters the duodenum Here it comes in contact with 
at least sbghtlj acid bile and pancreatic juice which is not quite so alkaline 
as gastric juice is aud Therefore, due to the excess of acidity of bile and 
gastric juice ov er the all alinity of the pancreatic secretion, one shonld expect 
to find the upper intestinal tract definitely acid in reaction But as the nates 
tinal contents move down the tract, nndergomg digestion and absorption and. 



Chart II — Curves to show fluctuations In the Pn of the Intestinal contents at different levels. 
Note Absdssa represents cent of distance from pjlorus to cecum 


mixmg with the distinctly alkaline succus entenous, it is only reasonable to 
expect the content to become less and less acid On this hypothesis, material 
which reaches the termmal ileum should contain relatively less of the acid 
elements and more of the alkaline ones than at anj higher level By this 
sort of mechanism we are able to account for the alkalme content observed m 
the last 15 to 20 per cent of the distance from pjlorus to cecum 

Chart II shows quite strikingly the fluctuations which may occur in eon 
seontive intestinal segments Here again, the numerals, 1, 2, 3, etc , refer to 
the animal number Probably the most prominent feature here is the lack of 
smoothness of the curves At the time of studymg the intestine it was no 
need that segments would vary a good bit in the amount of material they 
contained In most instances the contents would be more alkaline from com 
poratively empty segments than from full ones This was eally^ more stnk 
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mg than Chait IT Mould indicate and was noticeable enough for one of ns to 
tri and predict Mhethei the leadings would be higliei oi lonei than those for 
the contents of the suiioundiiig segments 

As legards the teiminal ileum one expects high leadings from the com- 
paiatnclv excessive amount of succus entericus, iiiespective of the quantity 
of the raateiial obtained 

One othei point may be of passing interest Foi the most part the Ph of 
the uppei tiact approaches fairly closelj' to the Ph of bile Starling’s"' ob- 
ser^atlon that the concentiation of the pancreatic and gastric secretions aie 
such as might tend to nullify each other, lends some support to the possibility 
that the bile maj be the dominating faetor in the intestinal acidity 

Clinically theie is leason to feel that foods affect the intestinal tract 
cheniicalh With the possible exception of the dogs fed with fat, there is no 



CMdence to feel that the other foods fed affected even temporaril} the Pn 
It IS not likch that the slightly acid reaction M'hich ilcCleudon^' has found 
most foods possess, would haie much influence by itself It is conceivable, 
howcA er, that foods niaj influence the Ph by the relative amounts of the dif- 
ferent secretions thev call foith Thus fat is known to inhibit hjdrochloric 
acid and stimulate the contraction of the gall bladder The curves obtained 
fiom the dogs fed on fat shou a teiidencj’’ to moie acid leadings in the ileum 
than in the ease of the othei dogs These dogs verc fed excessne quantities 
of fat, and the intestines Mere found to contain laige amounts of fatty mate- 
iial throughout their entiie length The tendency tOM'ard a more acid reac- 
tion mav, therefoic, be due to the fattA acids produced 

The finding of acid contents in the cccum Mas unexpected But in ever} 
case the cecal contents had a lower Ph than the ileum It is interesting ^to 
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contrast onr results from this point of new with those of Gravzel and iMilIer ® 
Ther have done essentiallv the same thing as we did Having studied the 
effect of different kinds of food products on normal dogs the% determined 
the effect of feeding a rachitic diet In dogs on a rachitic diet the Ph 'tvas 
considerabK higher than on a normal diet "We have taken the bbertv of chart 
mg the results from their table m the same general wav as our own for the 
sake of making comparison simpler Their curves are smoother than ours 
but agree with ours m the gradual sloping up grade from the acid duodenum 
to the more alkaline ileum However our curves show a greater tendencv to 
alkahmU m the ileum than an^ of theirs except that obtained on a rachitic 
diet This might be explained hr their hanug killed the dogs within a few hours 
postcibum whereas ours for the most part were killed after twentv four hours 
On the other hand the most alkalme reaction m our senes occurred in a dog 
on a normal diet which was killed mthin six hours The striking difference 
between our results are the findings m the large intestine Their results show 
a more alkaline colon than ileum whereas the colon of our dogs invanablv 
gave a more acid reaction than in the lower ileum We are not able to explain 
these divergent results 


SririlAFT ANT) CONCLUSIONS 

Previous work done on the reaction of the intestinal contents has been 
unsatisfactorr in that much of it was done before accurate determinations of 
hydrogen ion concentration could be made and because of a lack of controlled 
conditions 

The present stad\ was undertaken to determine the hvdrogen ion con 
centration of all portions of the tract simultaneouslv and to determine 
whether the feeding of a preponderance of one tvpe of food product would 
change the reaction 

Three dogs were fed diets considered normal for these animals The 
others were given a preponderance of protein fat or carbohvdrate for two 
weeks and then killed instantaneoaslv twenty* four hours after eating and 
the tract studied immediatelv 

Ail showed about the same thing The Ph ranged from 6 2 to 6 5 m the 
duodenum Thence it became graduallv more alkaline as it approached the 
ileocecal valve to become more acid in the cecum. This agrees for the most 
part with the results obtained bv Gravzel and Milleir except that thev found 
the contents of the cecum to be more alkaline than m the terminal ileum We 
ha\ e no explanation for these divergent results 

Our results suggest that the reaction of the upper intestine is acid as a 
result of the hvdrochlonc acid and bile and become less so as the alkaline 
succus entencus becomes the more donunant factor There is no e^udence 
from our results that two weeks* feedings of different food substance^ infiu 
ence the Ph of the intestinal tract 
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MEDICAL SERVICE* 


Bt Ibvinb H Page, M D , Kenneth B Tubneh, M D , Jessie H Wilson, M D , 
New York City 


EEWEW OF LITERATURE 


I T HAS seemed to us that textbooks in their discussions of eosmophiha have 
been content to list the conditions in which an increase in eosmophiles moji 
occur without ening much idea about their actual occurrence The present 
survey was undertaken, therefore, to determine if possible, the clinical sig 
nificance of eosinophilia among the population of a general medical service 
It is proposed first to quickly scan some of the more outstanding features 
of the eosinophile with such references as may render the origmal literature 
easy of aceess 

In 1864, Wharton Jones' first distinguished finely and coarsely granular 
leucocjtes in fresh blood, some of the coarsely granular variety being sub 
sequently shown by EhrUoh' to have specific afiSnity for eosin, since which 
time the so called eosmophiles have assumed increasing importance The 
subject in general has been quite extensively reviewed by Opie,* Brown,* 
Herrick," Simon * Schmite ' Ewing • Sehambert and Strickler,* French,'" 
Staubli" and Zappert *' 

The eosmophile is common to all mammalian species " Most hematolo 
gists are agreed as to the origin of eosmophiles from cells of a Ivmphoid 
character The granules of the eosmophiles derived from the bone marrow 
are of true endogenous origin They are differentiated gradually from a 
basophile protoplasm’ Numerous miesbgators have described local hetero 
plastic development of eosmophiles m various regions in the body ” 

The average number of eosmophiles in the blood of man is from 2 to 4 
per cent, but it has been shown to varj significant!} from hour to hour'* 
They are more variable m the blood of children and usually higher m num 
ber than m the adult Six per cent is considered by many a fair average 
for the normal child *' " Variations in weight of the body seem to cause 
marked changes in number at least m the gumea pig ' Pall m weight m 
variably seems to produce an increase in eosmophiles There may be cases 
of so called “constitutional eosinophilia’’ m which the eosmophiles reach as 
high a value as 66 per cent m an othenvise apparently healthy man These 
cells may also be high m the patient's blood relations ’* At present we are 
unable to generalize as to the mechanism of the mobilization of eosmophiles 
One of the most useful theories states that anaphylaxis and eosinophilia are 
usually coincident '* " ““ Actually this is often found to be the ease 
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In diseases of parasitic origin, especially the animal parasites, eosinophilia 
IS the rule Oxyuris,^^ Ascaris,’^ Taenia saginata,^® Echinococcus, 
Trichina,-®’ Uncinaria,®®' Filaiia bancrofti,®*’ Bilharyia,®" Dibothrio- 
cephalus and Taenia solium"" iisuallj sIiom moderate cosmophilias (8 to 20 
per cent) Many others sliow inconstant eosmoplulia such as the Leislimania 
and Trjpanosomes Amebic disenteiv often produces an increase in eosino- 
philes whereas m the bacillary pe the\ deci ease in number Many of the 
protozoa and some of the cestodes do not shon an increase in the eosinophile 
count 

Some skin diseases induce eosinophilia, especially dermatitis herpeti- 
formis, bullous dermatitis, pemphigus, scabies, mj'cosis fungoides, herpes ins, 
erythema bullosum, psoi lasis and prurigo " In eczema it is onl j occa- 
sionally found ® 

Asthma and haj fever ti picalh bring about a "v erv definite increase in 
eosinophiles Rheumatic feicr commonlv shows an in- 
crease,®"’®' migraine at times, also Quincke’s edema,®® and serum siclcness"® 

It has been repeatedly proied that foreign proteins, such as egg albu- 
min,^" *- horse serum*" ■'® and tuberculin*® produce eosinophilia 

Chronic bronchitis with emphvsemn at times ma}'^ be difCerentiated from 
asthma on the basis of the eosinophile count inasmuch as the former seldom 
induces au'v marked increase in their iiumbei " 

Scarlet fe\er seems to be the onh aeute e\anthem in which a marked 
eosinophilia is found Eosinophilia is belic\ed to be a fa^ornblc sign, disap- 
pearance or a marked fall indicating a seiious piognosis **’ *” In diphtheiia, 
eosinophiles are not ordinarih increased unless a foreign protein is intro- 
duced, such as antitoxin 

In the case of tuberculosis, cspccialh of the intestinal arieti , there may 
be a marked eosinophilia,®" how'cier, in tuberculosis of the lung an absence of 
eosinophilia is often seen With suppuration and cachexia they may re- 
appear ® There may be a high eosinophile count in leprosy *” *" It is claimed 
that paratyphoid B ma}’ be differentiated from tjphoid by the presence of 
eosmophiles in the former disease *® In general, it can be said that follow mg 
most infections with a rctuin of the leucocyte count to normal, there maj be 
a moderate rise in the eosinophiles — the so called "leactne” eosinophilia In 
nearly all forms of acute polj nuclear leucocv tosis an absence of eosinophiles 
IS found Scarlet fever, acute rheumatic fe\er, and malaria at times furnish 
notable examples 

Malignant tumors rarely produce a high eosinophile count '*"’ "" Tumors 
of the colon®® and cervix"® may produce both local and general eosinophilia 
The proportions of eosinophiles in leucemia are generally within normal 
limits, but their total number is greatlj increased Eosinophilic leucemias 
have been reported showing remarkably high coimts "® "* Spleno- 

megaly seems very usually associated with this type of leucemia In some 
cases of Hodgkin’s disease, the eosinophiles may reach a high level"®’"® ‘'® 
Local eosmophilas have been quite extensi\elj reported, especially pleu- 
ral,"®’ "®’ "" intestinal,"®' "" and skin exudates "" Rickets, osteomyelitis, osteo- 
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malacia, malana, Addison’s disease, gonorrliea, varicella chlorosis, echmococ 
cus disease, Hodgkin’s disease and uremia occasionally create an eosiuophilia 
It IS interesting to note that under the liver treatment for pernicious ane 
mia there is a progressiv e rise in the coemophile count 

CLINICAIi DATA 

The unit histones of 13,340 patients who entered the Presbyterian Hos 
pital between March 30, 1923, and October 12, 1927, were examined Of these, 
approximstelj 40 per cent, or nbout 5,500 patients, were medical cases and 
these form the basis of the present report All these cases had at least one 
complete blood count including a differential leucocjte count from a stained 
smear Furthermore, on admission, stool examination including a search for 
ova and parasites nas done in practically all cases routineh In case an 
eosinophilia was discovered in the blood, several careful searches for intes 
tinal parasites or their eggs were usuallj made 

Two factors prevent this survey from being entirely representative, no 
cases of the acute exanthemata are admitted to the hospital, and few derma 
tologic cases are seen Moreover, it is entirely possible that occasional in 
creases in the eosinophiles that are more or less transitory ma> have been 
missed by too infrequent counts, especially the so called “reactive” eosino 
philias occurring m postfebnle states after the return of the total leucocyte 
count to normal 

B> an eosinophilia we mean a condition in which there is 5 per cent or 
more of eosmophiles in the blood thereby accepting 4 per cent as the upper 
limit of normal The hopelessness of such an arbitrary division between the 
significant and insignificant is obvious However, in the facts presented be 
low, ue shall endeavor to point out those counts that might be misleading, 
I e , those in which the eosinophiles are onlj 5 per cent, but which are included 
in our list as eosinoplnlias 

Diseases of the blood, such as anemias leucemias, purpura, and hemo 
phiba IV ere excluded from this summary 

PARASITIC INFECTION 

There were 31 cases due to infection with parasites Of these, 15 were 
cases of tnchiniasis In this condition as is well known eosinophilia occurs 
with great constancy Eosinophiles may form the majority of the circulating 
leucocytes reaching as high as 81 per cent in one of our cases, while in only 
one case was the count constantly below 15 per cent It is interestmg to note 
that the total white count is not necessarily high, for in 6 of this senes, the 
leucocytes were less than 10,000 per emm In general the total count aver 
aged 12,000 to 15,000 with 20, 30, or 40 per cent eosinophiles Occasional 
counts were recorded as high as 28,000 and 32,000 

A diagnosis of amebic dysentery was made in 5 cases In these, the 
eosinophiles were low (5, 5, 6, and 7 per cent), with the exception of one case 
in which the eosinophiles ranged from 14 to 62 per cent 

A miscellaneous group of 11 cases included ascans, two (11 per cent, 19 
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to 22 per cent eosmoplules) , dibotli nocephalus latus, three (5 per cent, 6 per 
cent, and 4 to 17 per cent) , uncinariasis, usually with trichuris trichura, three 
(10 per cent, 13 to 24 pei cent, 10 to 33 per cent) , taenia saginata, one (8 per 
cent) , oxyuris venniculaiis, one (7 pci cent) , filariasis, two (9 per cent, 10 
to 12 per cent) 


DISEASES or LUNGS AND UPPER RESPIRATORY TRACT 

Simtsths — Three cases diagnosed as sinusitis showed eosiuophilias of 5 
per cent, 8 pei cent, and 8 pci cent icspectnely The total leucocytes were 
normal in all cases Four additional cases of sinusitis, three in connection 
with asthma and one ivith a gcncialued acute iippci icspiratory infection had 
an incieasc in eosmoplules 

Acuic Phatyiig'iiis, TonsilMt<;, Bronchiixs, etc — There ivere 13 cases Eo- 
Binophilia was raiely striking (5 per cent — 4 cases, 6 per cent — 4 cases, 7 per 
cent — 2 cases , 9 pei cent — 2 cases) In one case of acute folliculai tonsillitis, 
the eosmoplules were on one occasion 15 per cent and on another 18 per cent 

Loha) Pxxcumoma — Se^en cases Eosmoplules ranged from 5 per cent to 
7 per cent The eosmophilia occurred in cver\ case as a “reactive” phenome- 
non, 1 e , with a retuiii of the Icucocvtes to lowei oi normal le^els 

Bi oxichopncmioma — Six cases Range 5 pei cent to 8 per cent In this 
condition, eosmophilia was less often a “reactive” phenomenon and m the 
majority of cases occurred at the height of the disease 

Asthma, Chrome Bronchxtxs, Emphysema and Btoxichiecta'ns — Thirty-eight 
cases The diagnosis of asthma alone was made in 17 cases In these cases 
the eosmophiles langed from 5 per cent to 18 per cent, a\crngmg 10 per cent 
One interesting case wms that of an asthmatic with 6 per cent eosmophiles 
who had a bout of acute rheumatic fever With the accompanying leucocyto- 
sis the eosmophiles diopped to 1 pei cent and later rose ogam with the return 
to noimal leucocyte count The diagnosis of asthma occurred m combination 
with others of the gi oup in 11 cases 

The diagnosis of chionic bronchitis alone was made in tw'o cases (5 per 
cent, 6 per cent) and with others in the gioup m 10 cases (range 5 to 13 per 
cent, average, 8 per cent) In one case chronic bionchitis and syphilis were 
associated 

Emphysema was diagnosed alone in two cases (5 pei cent and 10 per cent) 
and m combination m 7 cases (6 per cent to 9 per cent) 

Bx onchiectasis occurred in 5 cases once alone (5 per cent), twice with 
others of this group (5 per cent and 7 per cent) and twuce m luetics (5 per 
cent and 6 to 11 per cent) 

Chrome Toxisilhtis — In 3 cases so diagnosed the eosmoplules were 5 per 
cent, 5 per cent, and 9 per cent 

Serofibrinous Pleurisy — ^Pive cases (5, 6, 8, 8, and 13 per cent) In one 
case the patient was luetic 

Pulmonary Tubeiculosis — Five cases occuired with eosmoplules of 5 or 
6 per cent In two additional cases (6 per cent and 8 per cent) tuberculosis 
and syphilis were associated 
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KBEUMATIC PEVEB GBOOP 

In this group are included cases of acute and chronic rheumatic fever, 
chorea and rheumatic heart disease There were 40 eases Two of these pa 
tieuts had erjthema multiforme and one case was luetic Eosmophilia was 
inconstant even in the same patient and did not seem to have a definite rela 
tion to the total leucocyte count although in some cases it was definitely of 
the “reactive” tjpe The usual degree of eosmophilia was from 5 to 9 per 
cent Six cases were 10 per cent or above the highest bemg 19 per cent 

In one remarkable ease there were no eosinophiles until the development 
of a skin lesion suggesting pellagra, whereupon the eosinophiles rose rapidly 
to 12 per cent to 24 per cent and to 40 per cent associated mth a rise in the 
total leucocyte count to 19,000 Sue weeks later the leucocytes were 11,000 
and the eosmophiles 3 per cent and sometime later 19,000 and 12 per cent 

“deoenerative” diseases 

In this group are included chrome multiple arthritis, general arterio 
sclerosis, chrome nephritis, and hypertension No attempt has been made to 
further subdivide this group These were 28 cases In this group are m 
eluded 3 cases who had also chronic cholecystitis, one with syphibs, one with 
hay fever, and three n itU diabetes As a rule the eosmophilia was not high — 
about 5 to 8 per cent 

BTPEBTHTBOIDISM 

There were eight cases with a range of from 5 per cent to 9 per cent 
DEKlUTOnOOtC CASES 

This IS in no mse a representative group as patients with skin lesions 
are treated only as out patients with few exceptions There were 15 eases m 
this group Of these, eight were miscellaneous conditions with eosmophile 
counts of from 5 to 19 per cent An interesting case was one of leucoderma, 
urticaria, chronic bronchitis, and asthma The patient repeatedly had an 
eosmophilia of 33 to 36 per cent 

Six cases of arsemo poisoning during antiluetic therapy formed a eon 
spiouons group The eosmophiha in these cases was 6 per cent, 7 to 9 per cent, 
13 per cent, 18 per cent, m one ease 24 to 28 pel cent, and m the sixth ease 
the eosmophiles reached 65 per cent of the total leucocytes, which numbered 
12,000 per c mm 

STPHIUS 

An eosmophiha of from 5 to 17 per cent was present m ten cases m which 
the primary diagnosis was syphilis In addition, syphilis was present in 12 
of the above mentioned cases and may have been an important factor 

MlSCEDLANEOtJB 

There were 84 cases m this group In a great vanetr of conditions rep 
resented by only one case, an eosmophiha of 5 per cent or even of 6 per cent 
occurred, often transiently We believe that this is casual and of no signifi 
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cance and these cases are accordingly not treated m detail here There were 
42 such cases The leraaining 42 may be listed as follows 


Tabif I 


DIAGNOSIS 

\0 CASfS 

i 

7c 

EOSIN 

DIAGNOSIS 

1 

NO C\SES 1 

7c 

EOSIN 

Chrome Colitis 

c 

G-ll 

Carcinoma, li\cr 
Laanphosarcoma 

o 

6-11 

Acute Colitis 

1 

10 

1 

7-10 

Pcrnrtentis nodosa 

o 

8-17 

Piclitis 

4 

5-15 

T B of male genitals 

1 

7 

Nephrolithiasis 

1 

C-12 

Gastroptosis 

1 

7 i 

Item St iph abscesses 

1 

7 

Undiagnosed condition 



Chronic ostcomsclitis 

1 

9 

of abdomen 

1 

10 

Scarlet fcier 

1 

7 

Ulcer of duodenum 

c 

5-8 

Sprue 

1 

8-27 

Constipation 

1 

10 

Lead poisoning 

1 

5-8 

Anxictj neurosis 

1 

8 

“Secondars anemia” 

1 1 

8 

Angioneurotic edema 

1 

14 

Thromboangeitis oblit 

1 

10 

Idiopathic epllcps^ 

1 

7 

Dssmenorrhea 

1 


Parahsis agitans 

1 

i 7 

])i ig unknown 

1 

14-20 

Carcinoma, rectum 

1 

12 

Di ig unknown 

1 

73 


COMMENT 

Parasitic infestation accounted for 10 pei cent of our cases of eosino- 
philia and of these half uere trichimasis Tins gioup included some of the 
highest eosinophilc counts, although in amebic d^selltc ^3 the eosinophiha is 
uniformly slight The highest count in our senes nas in a case of tnchiniasis, 
81 per cent 

In infections of the respiratorj tiact occasional cases of uncomplicated 
sinusitis exhibited persistent eosinophiha An occasional case of lobar pneu- 
monia showed a “reactive” eosinophiha Probabl> a great many such reac- 
tions were missed because of their transitorj character In contrast to lobar 
pneumonia, bronchopneumonia inaj show an cosinopliiha at the lieight of the 
disease with a considerable leucocitosis The chionic pulmonary affections 
(chronic bronchitis, emphysema and asthma) nere ncll lepresented ui this 
series accounting for about 13 per cent of the total 

The rather high incidence of eosinophiha in the rheumatic fever group 
was a surprise to us There were 40 cases (13 per cent) in this senes The 
eosinophiha was often verj”^ tiansieiit in the individual patient and uliile often 
of the “reactive” type uas bj no means constantlj so Further work- is in 
progress by one of us to determine vhat relation the appearance of an eosino- 
philia has to the vaiious phases oi the disease 

Nearly 10 pei cent of the total iiunibei Mere cases of hypertension, 
chionic nephiitis sjndroine The eosmophilcs uliile not striking (usually 5 to 
8 pel cent) veie generally peisistent 

Not infrequently an eosinophiha is found in cases of hyperthyroidism, 
syphilis, chronic colitis, duodenal ulcei, and pyelitis Eosinophiha is common 
in arsenic poisoning uith skin manifestations 

In fully 40 per cent of the cases in the piesent series the eosinophiha 
occurred in such a small peicentage of the cases of a given group or came so 
narrowly within our arbitiary definition of eosinophiha that we deem it of no 
diagnostic importance 
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It will be seen m the above that eosinophilia occurred in the ma^oritj of 
cases m our senes m conditions that theoreticallj , at least, maj be related to 
allergy The relation of parasite to host, for example is little understood and 
mav be allergic In pneumonia, a definite antigen antibody meehaniam is at 
work Conditions of chronic infection ma> belong to this group The recent 
work of Swift and others tends to place rheumatic fever upon an allergic 
basis It IS m these conditions tliat eosinophilia is likely to occur Its exact 
relation to allergy is not known and much interesting work remains to be 
done in this field 


SUMMARY 

1 An eosinophilia of 5 pei cent or more occurred m 300 patients among 
5 500 general medical cases, all of whom had complete blood counts and stool 
examinations The small number of dermatologic cases seen and the entire 
absence of scarlet fe’ver patients prevent this series from being wholly repre 
sentative Cases of obvious blood diseases were excluded 

2 Of the 300 cases of eosinophilia in this senes, 10 per cent occurred in 
parasitic infestation , 13 per cent in rheumatic fev er , 13 per cent in chronic 
pulmonary disease (chronic bronchitis, emphysema, asthma) 10 per cent in 
the chrome nephritis general arteriosclerotic group In fully 40 per cent the 
eosinophilia occurred lu isolated cases of various conditions and had no disg 
nostic significance 

It IS suggested fiom this series that eosinophilia may be a part of the phe 
nomenon of allergy 
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ON THE PHYSIOLOGIC ACTION OP PRESSOR X (COLLIP) 


By S Soskin, Toronto, Canada 

P ROFESSOR J B COLLIP^ (1928) has recently prepared extracts contain 
ing a pressor substance, from \anous ammal tissues and organs At his 
request, we have investigated the physiologic action of several of these ex 



started Injection Stopped Injection 

1 — Dob 3 Blood pressure Three ac pressor X testes (l> in 150 c e saline lntra\enousl> 

tracts, and it seems advisable, for the guidance of others, to place on record a 
brief statement of the chief results Like epinephtin, this substance, which 
one may call pressor X, causes a marked rise in blood pressure accompanied 

From the Department of Phyaloloffy ■Unlverau> of Toronto 
*Coinp J B Am Jour Physiol 1028 Ixrxv 300 
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Fig 2 — Perfused rabbit lieart Picssor X (kidnes) added to perfusion fluid 


Kidney 

volume 



Fig 3 — Dog 2 Pressor X Intestine 
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by an acceleration of the heart rate and a diminution in kidney volume, but 
its action on the intestine, uterus, and the blood sugar is quite different 
Injected conbnuouslj into the veins of dogs anesthetized with ether or 



Fig 6 — \irgin guinea pig uterus 

amjtal, the substance caused a marked rise in blood pressure, iibich fell to the 
initial level or below it, immediate!} the injection was discontinued (Fig 1 ) 
The rise in blood pressure was usually accompanied, in the intact animal, by 
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a sliglit acceleration of the heart This acceleration -was also observed in the 
isolated perfused mammalian (rabbit) heart, this being preceded by a slowing 
and lessening of the beats (Pig 2 ) With the increased blood pressure there 
occurred a fall m kidney volume, as shown m Fig 3 This tracing also shows 
the initial fall, preceding the rise in blood pressure, due to the presence of a 
depressor substance (piobably histamine) It should be pointed out that this 
was observed only in extracts of intestine, but not in the other extracts 
Intravenous injection of pressoi X into decapitate cats produced pressor 



RftBBIT 4- 

Fig' 6 — This shows the striking diflerence between pressor X and cplnephrln as regards 
their effect on the blood sugar The pressor extract used In this experiment had been previ- 
ously shown to exert about the same influence on the blood pressure as a 1/1000 solution of 
adrenalin chloride (Parke Davis) 


effects quite similar to those obtained in intact animals In decapitate evis- 
cerated eats and in an eviscerated dog, it produced a definite rise in blood 
pressure, though not so marked as in the intact animal, indieatmg, therefore, 
a constriction of the blood vessels of the muscles and other extraahdominal 
tissues 

When added to the nutrient fluid, pressor X caused only a slight and 
transient increase m the tonus of the isolated rabbit intestine (Fig 4) It di^d* 
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not revive the contractions inhibited by epmephnn It inhibited the rhythmic 
contractions of the similarly observed virgin guinea pig uterus (Fig 5 ) 
Perhaps the most interesting contrast between pressor X and epmephnn 
IS with regard to its eScct on the blood sugar level Compared to the effects 


igaaagaagagggaaSs 


iiiipliiim 



IggggggggigggggggSgggggg 
" !a;:saS«g!g!gggg:gggsgi 


gggggg ggggsi 





inanamaw 

iiSgggaiiglfg igSaLRjgiE^ 
ggiSiSaggSSgSgig^^^^^^ 


j ^ Intravenous injections of 3 cc pressor X tests <1> In 150 cc. saline 

ana 1 6 c.c l/lOOo adrenalin chloride (Parke Davis) In 75 c.c. ealJne were administered over 
a period of half an hour aa indicated 

of similar doses (as judged bj the pressor effect) of 1/1000 adrenalin chloride 
(Parke Da\is), the influence of the pressor extracts on the blood sugar was 
relatively insignificant. (Pig 6 ) Injected intravenously into dogs, the pres 
sor substance had a somewhat greater influence on the blood sugar level This 
effect, howei er, was still i ery much less than that produced by doses of epi 
nephrin causing a rise in blood pressure of the same magnitude (Pig 7 ) 
Since the active principle responsible for this effect has not been isolated, 
the only method available for the approximate determination of dosage was 
comparison of the extent of the rise in blood pressure produced hj injecting, 
into animals, comparable quantities of the two substances Before further 
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Tvork can be done, it will be necessary to evolve more accurate methods of 
assay, but since the problem cannot be eontmued Mitli at the present time, it 
seemed to us important that the above facts be placed on record 
132 Nassau Strfbt 


THE INFLUENCE OP Pu ON THE SELECTIVE BACTERIOSTATIC 
ACTION OF GENTIAN VIOLET ON MEMBERS OP THE 
COLON GROUP OP ORGANISMS* 


Bi W D Stovall, M D , j\I Starr Nichols, Ph D , \nd Vlra Vincent, B A , 

Madison, Wis 

I N A PREVIOUS pnperf on the use of gentian Molet in nater analysis, we 
reported a marked difference in the tOMCity of gentian Molet for certain 
strains of B coli Winslow and Doloff published a similar report, 1922, which 
indicated a somewhat lower tovicity for certain of these strains than we 
found for our strains Hall and Ellefson reported the satisfactory use of 
this dye in much lower dilutions in milk and water examinations In the 
previous work for obvious reasons we kept the reaction of the media con 
stant, varied the strength of the dve, and added the d^e to the media in 
which the organisms were incubated The bacteriostatic action of basic sub 
stances, dyes as well as other compounds and some of the factors which in 
fluence this action has been reported bv Klinger, Davis, Norton and Dans, 
Churchman, Smitli, Kunnw'erde and Pratt, Beckwuth, 1921, Browming, Gul 
bransen and Hennewmy, 1920, and others The work of Stearns and Stearns, 
1924, on the “Chemical Mechanism of Bacterial Behavior with Special Refer- 
ence to Bacteriostasis and Gram’s Reaction’’ has offered chemical explana 
tion of this phenomena They presented data to show that the behaiior of 
bacteria towmrd a dje is largely determined by the nature of the bacterial 
protein, this being an ampholyte combining with acid dyes on the acid side 
of their isoelectric point, and with basic dj es on the alkaline side In our 
work we found that two closely related gram-negative organisms exhibited 
a marked difference in their sensitiveness to the bacteriostatic effect of a 
basic dj^e Stearns and Stearns again in 1924 sighted still more data which 
tend to show that the phenomena of bacteriostasis is a purelj-- chemical one 
Besides the chemical composition of the dye they point out the importance 
of (1) composition of the media, (2) mass effect of bacteiia, and (3) reaction 
of the media Basic substances in the media w ould presumably aid the basic 
dye and increase its bacteriostatic effect and acid substances decrease it 
In our previous ivork w^e added the dye directlj to the media We, 
therefore, decided to set up a series of experiments in wdiich the dye and 

•From Wisconsin State Laboratory of Hygiene UnWersItj of Wisconsin Madison W'Is 
consln 
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bacteria would be brought together outside of the media in which they were 
to be groun, and that we would vary the hydrogen ion concentration of the 
mixtures (d} e and bacterial suspension) and the length of time of exposure 
of the bacteria to the dye We hoped in this waj we might be able to demon 
Btrate the effect, if anj , of the Ph on the sensitiveness of these two strains of 
different groups of B coli to gentian violet and to eiclnde all factors in 
fluenoing this difference except the character of the bacterial protein 

EXPERIMENTAL WORK 

We experienced some difficulty in selecting a suitable buffer mixture 
that would permit a homogenous solution of the dye and would not effect the 
organisms Clark s (1917) buffer solutions were first tried, but owing to the 
fact that these salt solutions invariably precipitated much of the dye, and 
the inhibiting effect of the salts were an unknown quantity , thej were aban 
doned For similar reasons Sorenson s (1912) buffer solutions were not 
emplojed Witte s peptone was finally decided upon It was found that a 
1 per cent solution of this peptone could be easily adjusted to any desired 
Pii value bj the addition of N/10 HCL of N/10 NaOH It was also found 
that the gentian violet appeared to remain in true solution in this buffer 
mixture at Ph \ allies of 4 0, 5 0 6 0 7 0, 8 0, and 9 0, the values used in this work 

The peptone solution was made bj dissolving 10 grams of Witte’s pep 
tone in 1000 c c of distilled water This solution was boiled and filtered 
The adjustment to the desired Ph value was made by addition of N/10 HCL 
or N/10 NaOH and comparison with standard buffer solutions The indioa 
tors used were Clark's series except for the Ph value 4 0 and m this case 
Methjl orange (La Motte) was substituted for Brom phenol blue These 
buffer solutions were adjusted, boiled, filtered and given a final check be 
fore use in the experiments 

The dye concentration of 1 5000 (National Aniline Chemical, Chemical 
Co “Gentian Violet 6B” lot number 2033) was used throughout these ex 
periments This strength was used because we desired to get a definite in 
hibitorj action 

The exact procedure for exposing the organisms to the action of the 
dye buffer mixtures was as follows 

“Methyl Red positive organisms strain I and Voges Proskauer positive 
organisms strain 18 of our previous work (1926) were the organisms used 
The suspensions of organisms were obtained bj washing a twenty four hour 
growth from an agar slant with 2 c o of sterile salt solution Prom this sus 
pension Ice was pipetted to 15 c c of the buffer mixture of the desired Ph 
value This constituted the standard suspension for the experiment To 40 
c e of the buffer solution of desired Pn value was added 1 c c of 1 per cent 
aqueous solution of the gentian violet and 10 c c of the standard suspension 
This 18 the dv e buffer contact mixture For the buffer contact mixture with 
out dye hereafter known as ‘ control “See of the desired buffer mixture 
was mixed with 2 c c of abov e standard suspension The temperature of the 
mixture during the time of contact with bacteria was approximately 22° C 
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At the end of definite peiiods of time after the preparation of these 
contact mixtures, viz, 5, 15, 30, 45, 60, 75, 90, 105, 120, 150, 180, and 240 
minutes, subcultures were made into glucose bouillon by withdrawing 01 cc 
from the contact dye mixtures and the controls These subcultures were 
incubated at body temperature and observed for the first slight but defimte 



Figs 1-12 


appearance of turbidity This method of showing the lag of subculture 
growth IS accurate to within ten minutes The results of these experiments 
are graphically shoivn in the charts. Figs 1 to 12, inclusive Comparison of 
the effect of the dye and control mixtures on the growth of the two types of 
organisms^are shown in Pigs 13 to 24, inclusive 
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DISCUBSION 

Comparison of Figs 1 to 6 show that the greatest effect of the d>e is 
evidenced at Ph 5 0 and 6 0 for Voges Proskauer organisms while at Ph 4 0 
the dje effect is closelj approached bj the buffer solution \vithout the dve 



Fige IJ Zi 


It IS seen that at P,i 6 0 the dje has its greatest effect upon Voges Proskauer 
organisms for at this Ph the buffer solution is shomi to ha\e practically no 
effect 

Comparison of Figs 7 to 12, inelusivc show that the greatest inhibits e 
effect of the dj e is evidenced at Ph 7 0 and 8 0 for the Methyl Bed organ 
isms The strongest inhibition is shown in Fig 11 at Ph 8 0 
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For both types of organisms it is seen that the buffer showed no effect 
on subculture growth at Ph values of 6 0, 7 0, 8 0, and 9 0 

In Pigs 13 to 24, inclusive, is shown the first twelve curves superim- 
posed in their respective order to show the effect of buffer and of dye buffer 
on the two types of organisms, at each Ph value Here again it is seen that 
the effect of the dye on Voges-Proskauer organisms is greatest at Ph 5 0 and 
6 0 and greatest on the Methyl Red organisms at Ph 7 0 and 8 0 In the buffer 
solution alone the organisms behave quite alike except that the aversion of 
the Methyl Red type to alkali and the Voges Proskauer type to acid is evi 
denced to a slight degree 

SUMMARY 

Using buffered solutions vhich at Pn values above 6 0 showed no inhibi- 
tive action on the growth of the oiganisms, it was possible to demonstrate 
the influence of Ph on the selective bacteriostatic effect of gentian violet on 
certain strains of B coli Bj' these experiments we have elimmated the in- 
terfering action of the piodiicts of bacterial growth in media when the dye 
IS added to the media It is also apparent that the Pn values to which these 
organisms Mere exposed to the dye dcteimincd the strength of the inhibitory 
action of the dye, and that the growth of tMO members of the colon group 
of organisms (methyl red positive and Voges-Proskauer positive) are af- 
fected greatest by the dye at different degrees of acidity Following Steam’s 
explanation of the bacteriostatic action of dyes our results indicate that there 
IS a wide difference in the isoelectric range of the bacterial protein of tuo 
closely related stiams of gram-negative organisms, and that the gram-nega- 
tive reaction covers a \\ ide range of Ph values 

These results also indicate that gentian violet has its most selective bac- 
teriostatic effect on members of the colon group when acting in a solution 
buffered to a Pn of 8 0, and the action is markedly selective in this group 
between Ph 7 0 and 8 0 
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THE OCCUBRENCB OP PARATYPHOID AGGLUTININS IN SERA 
TESTED FOR TYPHOID AGGLUTINATION* 


Bt Robekt a Kilduffe, A M , M D , Atlantic City, N J 


P RACTICALLY all aerologists are agreed upon the fact that the macro 
Boopic method of conducting the agglutination test for the presence of 
typhoid agglutinins is the method of choice and, whenever the character of 
the Bpeeimen permits this technic, it is customary to test for the presence of 
paratyphoid agglutinins as well 

Whenever paratyphoid as well as typhoid agglutination occurs, there 
are two possibilities (a) the paratyphoid agglutination may be an instance 
of group agglutination, or (b) the paratyphoid agglutination may be evi 
dence of paratyphoid fever The differentiation between these two possi 
bilities IS achieved, of course, by recording changes in the aggluhnin titer 
upon a repetition of the test or by absorption tests 

Paratyphoid fever is an infrequent disease and the presence of para 
typhoid agglutinins is commonly regarded as a relatively infrequent occur 
rence in the routine typhoid agglutination test so that, at times, it becomes 
a matter for decision as to whether it is worth while to conduct all three 
tests on sera submitted for routine examination 

A survev of this phase of the question has recently been reported by 
Gilbert and Groeshcck' Of 13,644 sera routinely tested, an average of 009 
per cent showed complete agglutination of paratyphoid bacilli and 07 per 
cent showed partial agglutmation 

As a result of these findings these observers concluded that the test for 
paratyphoid agglutinins could be omitted from the routine examination ex 
cept when paratyphoid infection was suspected 

While the clinical course and treatment of typhoid and paratyphoid in 
feetions have much in common, their differentiation is desirable in the inter 
ests of exact diagnosis and for statistical purposes, and, especially as para 
typhoid fever may be overlooked or unsuspected without suggestive leads 
from the agglutination reaction, it has always been the custom in these 
laboratories to conduct the three tests simultaneously on each serum examined 
The macroscopic technic using formalinized suspensions, serum dilutions 
of 1 20 to 1 640 with adequate controls is used In view of the conclusions of 
Gilbert and Groesbeck it was thought worth while to survev all the tests 
made in these laboratories from 1925 to 1927, mclusiv e, a total of 495 

Of these 188 or 37 9 per cent agglutinated B typhosus the average dilu 
tion of the scrum in which agglutination occurred being 1 187 

From the Laboratories of The Atlantic City Hospital 
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B paratvpliosus A was agglutinated by 54 sera or 10 9 per cent, the 
average titer being 1 156, while B paiatyphosus B vas agglutinated by 75 
sera, or 15 1 per cent, the aveiage agglutination titer being 1 269 

Paratyphoid agglutination was encounteied, therefore, in 129 sera or 
27 per cent 

All of the positne cases in which clinical disease was present were bac- 
teriological! v pioved to be tiphoid fcvei and a case of pai ati^phoid infection 
was not encountered As all the paiatipboid agglutinations vcre group 
agglutinations, therefoie, the stiengtli of the reactions is of some interest 
The lovest agglutination possible 111111111 the limits of the test was 1 20 
and the highest 1 640 

The laiiing agglutinin titeis for paratiphoid bacilli of the 129 sera in 
11 Inch paiatyphoid agglutination occuiied are shoiin in Tables I and II 


T IDLE I 

P\RATipnoiD A Agglutinations 


SERU.M DILUTION 

NO POSITIVE SLRA 

PER CtNT 

1 20 

3 

2 3 

1 40 

0 

4 6 

1 80 

10 

ICO 

1 ICO 

17 

15 0 

1 320 

4 

3 1 

1 C40 

4 

31 


TlDLt II 



PiamriioiD B Agglutinations 


SFRUil DILUTION 

^0 POSITIVE sue \ 

PER CENT 

1 20 

0 

1 "> 

1 40 

8 

Cl 

1 80 

14 

1 0 

1 ICO 

18 

13 9 

1 320 

IG 

12 0 

1 040 

17 

13 0 

The 1 datively high agglutinin titer of these group agglutinations en- 

countered with an unexpected frequency v oiild have 

led to a suspicion of 

paratyphoid infection or its presence as a mixed infection v ere it not for the 

fact that the clinical course of the disease, the tjphoid agglutinm titer, and 

the bacteiiologic examinations of the blood, urine, and feces suflSced to prove 


the diagnosis of typhoid fever 

In this series, small though it be, the findings of Gilbert and Groesbeck 
as concerns the infrequencj of paiatyphoid agglutinins are not confirmed, 
possiblj’- because the macroscopic technic which is somevhat more delicate, 
was used as compared to the microscopic method used in their series 

For the present, at least, it will be the custom of these laboratories to 
test each serum against all straips 




EVIDENCE OF THE SPECIFICITY OP THE INTBACUTANBODS 
POLLEN TEST IN MAN* 


Bt B IV Lamson, Ph D , M D , and Gordon Alles, Ph D , Los AnoeI/ES 


T he intracutaneous test with pollen extract is frequenth used as an aid 
to diagnosis in cases of asthma, haj feier, or other clinical allergj It is 
not emploj ed bv certain workers because it is assumed to be nonspecific or at 
least to fail to distinguish sensitizations to closelj related pollens Seieral 
pnbhshed reports form the basis for such beliefs Cooke' and his associates 
used this test in a stud} of grass pollen sensitizations and concluded that “an 
indiiidual reacting to one reacts to all, nhich bespeaks a biological identity 
of the proteins dern ed from the pollens of the grammaceae ” Coea found a 
single exception to this rule Broivn' agreed with Cooke and extended the 
previous conclusions in tliat he bcheaes ‘ that patients reaebng to the pollen 
of short ragweed will nsuallj react also to other members of the coinpositae " 
VanderVeer* and Kahn' apparently agree arith the previous Mens Others 
have published observations pointing to an identit} of the excitants in low 
and high ragweed Walker' in a small scries obtained httle evidence of iden 
titj of an} of the so called fall pollens He reports but one case that reacted 
equally strong!} to all members of the compositae In view of these theories 
it seems logical to speouKte as to whether these observations are but maui 
festations of a fundamental biologic law governing all groups of hay fever 
plants The observations which follow are submitted as evidence in this 
connection 

Two important components of the test must be taken into account, though 
each cannot be studied entirel} separate First, the reactive capacity of the 
skin ma} be assumed to be incapable of demonstrating specificit} That is, 
any protein solution or irritant might, when injected into the skin, produce 
an urticaria like response, or the material tested might react one daj and not 
the next and such alternation continue without end If this were the case, of 
course, no significance could be attached to the test The second factor is 
concerned with the reactive constituents in the pollen extract If these are 
identical within a familj or genus then a test with a single pollen should indi 
cate skin sensitization to pollens of that particular group Chemical deter 
mmation of nitrogen partition or attempts to establish an} particular chemi 
cal constituent as characteristic of a single pollen do not, as } et, yield results 
that may be identified with species or other botanic subdivision A recent 
study' m this laboratorv of the micro morphologic characteristics of grass 
pollens disclosed no significant difference which could be correlated with 
genera though certain differences w ere noted among the fall pollens 
Frpm the AUere) Cllnlp of Ur George PIness Uo3 Angeles California 
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The present study was designed to furnish data relative to the problems 
indicated above The fiist point considered was duplication of the tests, 
the second, skm reactions to several species within a genus and in one case to 
two subspecies within a species Some of the data have been indicated in a 
prelimmary report,® and we nov ivish to present the complete data 

METHODS 

The method of making pollen extracts has been outlined in detail m an- 
other article " The test solution is a 1-1000 extract Approximately 0 02 c c 
of this solution IS injected into the skin on the lateral aspect of the upper arm 
The reactions are read in fifteen to tn enty minutes The method of recording 
results IS based on a numerical estimate of the degree of the reaction A four- 
plus reaction is the largest and has definite pseudopods It would correspond 
to McLaughlin ’s'” Pig 1 Ills Fig 2 we would call a three-plus, the wheal is 
enlarged but not to the extent seen in the more positive reaction One or 
more small pseudopods must be present All other reactions which show dif- 
ferences from the control are considered doubtful They are recorded as 
two-plus, but most of them are undoubtedly negatne The tendency is to 
overestimate the degree of positiveness Wc lean to the side of conservatism 
but the borderline reaction is alw aj s difficult to evaluate A marked two-plus 
reaction might actually be a weak three-plus, etc Sex and age distribution are 
quite uniform throughout the seieral groups These patients are Icnown to 
have a clinical allergy, asthma and hav fever being the most common diag- 
noses in the series 

One of the most important criteria in judging any analytical method is 
the frequency with which duplication of results may be obtained "We have 
applied this measure to the intracutaneous test and the results obtained are 
given m Table I 

The extracts of four different pollens wmre employed in this series of 27 
allergic patients Each pollen was tested twice using solution from two sepa- 
rate bottles, A and B The tests were placed about one inch apart in the long 
axis of the arm The first 10 cases are those giving definitely positive reac- 
tions to Cynodon daetylon in duplicate and to practically no other pollen In 
the last four of these, moderately positive three-plus reactions were obtained 
to some of the other pollens on one of the duplicates and in most cases the 
second test was recorded as a two-plus Cases 11 through 15 gave definite 
reactions to Ambrosia psilostachya in duplicate, and in the last case only was 
there a mild reaction to another pollen, and the second test of this pair was 
considered doubtful Probably these discrepancies in duplicates are instances 
of borderbne reactions A study of the data presented will indicate exact 
duplication of the reactions both positive and negative in the same patient 
in the majority of the cases Other studies® have slioivn that duplication of 
a majority of skin reactions to pollen is possible even when a tv o-week inter- 
val elapsed between tests Absolute mathematical precision is not claimed 
for this skin test, but it does appear to have an accuracy comparable to other 
tests involving biologic factors 
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TAALG I 


Dufuoatioh op Intbacdtangoos Tests 



AMBROSIA 

ARTBMISXA 

ATFIPIaES 

CYNODON 

CASE NO 

PSILOSTACHTA 

tridentata 

POIaYCAEPA 

dacttlon 


A 

B 

A 
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B 

A 
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4 

4 
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2 
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4 

4 
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- 

3 

3 

7 
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3 

_ 

4 
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- 

2 

3 

3 

3 

9 

3 

2 

3 

2 

-- 

3 

4 

4 

10 

- 

o 

3 

- 

2 

_ 

4 

4 

21 

4 
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_ 

- 

_ 

- 

_ 

12 

4 

4 

— 
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13 

3 
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- 

- 

~ 

2 

- 

U 

4 
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2 

- 

- 

- 

15 

4 

4 

2 

- 

3 
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16 

4 

4 

4 

4 

- 

- 
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17 

4 

3 

4 
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- 

- 

18 

3 

3 

- 

- 

- 

- 

4 

4 

19 

- 

- 

4 

4 

- 

- 

4 

4 

«0 

- 

* 

4 

4 

- 

- 

3 

S 

21 

4 

3 

n 

2 

4 

4 

4 

4 

«.2 

3 

3 

4 

4 

4 

3 

2 

“ 

23 

4 

4 

4 

4 

4 

4 

4 

3 

24 
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4 

4 

4 

4 

4 

4 

25 

4 

4 

4 

4 

4 

4 

f 

f 

SO 

4 

4 

4 

4 

1 

f 

4 

4 

27 

4 

4 

3 

3 

t 

f 

3 

3 


In Table II a summary is presented of the reactions obtained on 105 pa 
tienta with pollens from four different genera The pollen of ragweed reacted 
in 75 per cent of the cases and Allscale pollen in about 43 per cent The 
pollen of Bermuda grass a common sensitization in this section of the ooun 
try, reacted in about 50 per cent of the cases 


Table II 


BiSTsiaimoN or Heactiov to Poor Commov Pall Pollens Total Noubee or Patients 
Observed, 105, 61 Males and 4-t Pe-iales 


POLLEN TESTED 


NO REACTING 

Ambrosia pailostacbya 

{\\e9tcra rag^veed) 

75 patients 

Artemisia tridentata 

(Sagebrush) 

51 “ 

Atwplex polj'C'iTpa 

(Allscale) 

44 “ 

Cycodon dactjlon 

(Bermuda grass) 

55 " 


These two tables furnish data tending to refute the claim that an indi 
vidual slcin sensitive to one of the compositae is usually sensitive to other 
members of this family or that there is necessarilj anj correlation between 
the reactive substance in pollens more widelj separated than those genera 
withm the compositae 
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In Tables III, IV, and V Yen ill attempt to sIioav that the skin reactions 
to pollens Yuthin a genus aie not uniformly positive oi uniformly negative on 
the same patient The individuals considered in Tables III and IV "were tested 
ivith siv species of Artemisia, one of these being repiesented by tno sub 
species Tnentj-two per cent of those tested reacted to but one of the six 
pollens, and 60 per cent of them reacted to not moie than three (one-half) of 
the pollens tested In the subspecies of Artemisia 'sulgaiis the botanic dif- 
ferences are but minor ones, vet 24 out of the 50 patients tested leacted to but 
one of the tuo subspecies It ivill be noted that no pollen consistentlj' ga\e 
negative reactions, and that none reacted on all the patients tested Although 
the reactive factoi vas shoivn to be present in each extract this factor vras 
inactive in the absence of skin sensitization 

In Table Y essentially sinulai results arc shown foi the seien species of 
Atriplex studied Over 20 per cent of the patients reacted to but one pollen 
and 65 per cent reacted to not more than thiee pollens of the se\cn 


TvBLr III 

Distribution of Reaction Among Six brrciFs or Artfmisu (Saoebbusii) 


NO OF POL 
LEN S RE 
ACTFD TO 

NO OF 
PATIENTS 

BIENNIS 

SPECIES 

CVLIFOUMCA CVMPESTltlS 

BRACUNCULUS TRIDENTATA 

VULaARlS” 

1 

18 

4 

4 

3 

1 

4 

o 

u 

2 

19 

C 

2 

3 

7 

10 

11 

3 

12 

6 

4 

7 

G 

7 

c 

4 

9 

5 

5 

0 

5 

7 

8 

5 

8 

8 

5 

7 

G 

7 

7 

6 

IG 

16 

1C 

1C 

1C 

1C 

1C 

— 

— 

— 

— 

— 


— 

— ‘ 

Totals 

82 

45 

3G 

42 

41 

51 

50 


Table 1Y 


Distribution of Rfactions Among Subspecifs of Artemisiv Vulgafis — sp (M^ugwort) 


NO OF 

patients 

REACTING TO 

BOTH 

ACTING TO 
lUnOMCIANA ONLY 

ACTING TO 

lIFTmOPHYLLA ONLY 

50 

26 

18 

G 


The data in these tables indicate that an allergic patient does not iieces 
sarily react to all “fall” pollens if he reacts to one, he iiiaj’’ react to but one 
within a genus oi to but one of a subspecies The reaction, therefore, seems 
capable of differentiating between pollens even though chemical criteria are 
inadequate This phenomenon has been demonstrated in a study of reactions 
to grass pollens’- ivlieiem it was slioivn that a definite skin hypersensitive 
individual might consistently remain negative to one or more common grass 
pollens, in spite of injection of these pollens and natural exposure to them for 
one or more years 

In the preceding discussions ive have purposelv avoided any reference to 
the clinical significance of the paxticular skin reactions Nothing in the data 
presented could be construed as evidence in favor of or against a diiect rela 
tionship between the skin reactions and the clinical significance thereof These 
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data are presented and analjzed from the standpoint of the skin reactions 
only and seem to justifj ns in making certain deductions 

Tacue Y 


Distbibotio'I or Reactiohs amoio Setcm Species or Athiplo: (Scai.es) 


NO OF POL 

LENS RE NO OF AROENTRA 
ACTED TO PATIENTS 

BRACTE»SA 

SPEaES 

PWESCENS 

LENTiroasiIS 

P^TULA 

POLTCARPA 

ROSEA 

1 

1C 

4 




mam 



2 

14 

1 







3 

17 

10 







4 

D 

5 







5 

8 

2 




C 



0 

3 

3 







7 

*) 

5 




WM 


B9 

Totals 

72 

30 

37 

3o 

27 

20 

32 

34 


CONCbUSSOts'S 

1 By the cmplojment of the methods outlined, duplication of intracu 
taneous tests with pollen extracts m the skm hj persensitive indiMdnal rvas 
possible in a large majority of the cases 

2 A strongly positive skm reaction to one pollen in the allergic patient 
IS not necessanlj accompanied bj a corresponding skin sensitivitj to all other 
pollens In fact the majority of patients did not react positiveh to one half 
of the pollens withm a genus Eiidence is submitted to show that a similar 
phenomenon maj be manifested when pollens iiithin a subspecies are tested 

3 These findings are considered evidence that the intraoutaneous test is 
specific and a pnon that the reactive capacitj of the patient s skin, and the 
reacting substance in the pollen extract manifest specificity The test maj 
be of value in separating closely related pollens even though morphologic 
studies of the pollen grams or chemicvl examination of the extract are ineon 
elusive 

4 Absolutely no attempt is made to correlate these reactions with the 
etiologj in an allergic patient 
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HEMO AGGLUTINATION 
1 Hemoagglutination in the Blood or Infants 

By Warner M Karshner,* BS,]MD,FACS, Seattle 


B y this term is understood that peculiar phenomenon known as the 
clumping of erythroc)'tcs when mixed avith the seium of another animal 
If the animals belong to the same general species, it is known as iso aggluti- 
nation , if they he of different species, it is called hetero-agglutination 

For many yeais it has been knowm that blood, avithdrawm from one 
animal and injected into the blood stream of another, will often produce im- 
mediate, alarming, and even fatal results During the past quarter of a 
century much scientific inquirj has been made to determine the cause and 
nature of this reaction Landsteiner, in 1901, found after a study of the 
blood in a small senes of cases, that the fatal results weic probablj due to 
agglutination of the red blood cells, he also found that human blood could 
be divided into thiee distinct groups Hecktoen in 1907 confirmed these 
findings, and Jansky in the same year added another group, making four 
in all, each marked by characteristic reactions Accordingly, he worked out 
a table for the classification of human blood based on the phenomenon of iso- 
agglutination Some two or three wears later, kloss, working independentlv, 
framed a table identical with the Jansky classification, except that Groups I 
and IV are in reveise order For some reason, other than right of discovery, 
the Moss svstem has been most generally adopted It is the one used in this 
paper, although full ciedit belongs to Jansky because of his prior work 

Since 1910 many observers have invaded this interesting serologic field, 
and separatelv they have arrived at conclusions more oi less contradictorv It 
IS not the intention to contrast those findings or pass upon the claims of the 
various investigatois, except as their reports deal with problems that he 
within or adjacent to the province of this paper, namely, the blood of infants 
During the late World War when transfusion became so urgent because 
of the numerous cases of hemorrhage, quick, easy methods of blood tjTnng 
were highly desirable, and several simple procedures were evolved In gen- 
eral, they all fall under two groups, the macroscopic and microscopic The 
former method involves the use of serologic tubes carrying mixtures of red 
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cells and serum together with controls The agglutination is seen as masses 
of clumped red cells uhich sink to the bottom of the tubes "While this 
method is aeenrate and highlj satisfactory in the hands of trained experts 
it offers no adiantage o\er the quick and simple mieroscopie method for the 
average tjpist The latter method, therefore has been followed exclusively 
Technic emplojed 
1 Moss’ Classification — 


Sera Tvpes 


CELL QaOUPS 

1 

2 

3 

4 

PER CENT 

I 

0 

+ 

+ 

+ 

8 

ir 

0 

0 

+ 


40 

III 

0 

+ 

0 

+ 

10 

rv 

0 

0 

0 

0 

42 


Explanation of Table 

Group I Tile seium of Tjpe I does not agglutinate the red cells of an} 
of the four groups of cells the corpuscles of that group however, are 
clumped bj the sera of the other three tjpes 

Group II Ttpe II gnes a positne reaction nith Groups I and III nega 
tive with n and IV 

Group III The Tjpe III serum mil agglutinate the red cells of Groups 
I and n, It will not clump those of Groups lU and TV 

Group IV While none of the four types of sera will agglutinate Group 
TV red cells its otvu serum will clump those of the three other groups 

2 Vincent’s Open Slide Affghitination Method — This method was followed 
exclusively because of its accuracy and simplicitj It consists of the following 
procedure 


T 2 S T,3 B 

0 0 
KCV sex 


a Place one drop of No 2 serum on the left end of the slide Place one 
drop of No 3 serum on the right end of the shde 

b Mix one small loopful of prepared red cell suspension with each drop 
of serum, respeotii ely, taking care to flame the loop before each mixmg 
c Bed cell suspension is prepared by centrifuging the eitrated blood 
decanting off the supernatant fluid then washing the cells in normal salt 
solution Since the umbilical blood was collected in sterile normal salt solu 
tion containing 1 per cent sodium citrate, this portion of the procedure was 
found quite unnecessary accordingly, loopsfull of red cells were taken di 
rectly from the vials Prom making many tests no difference could be 
detected in changed reactions or in the amount of time required for ag 
glutination therefore this portion of the technic was omitted 

d At 'regular intervals of two or three minutes the slide should be 
agitated by alternate tilting to aid diffusion and hasten the process of clump 
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ing This IS usuallj' complete within ten oi fifteen minutes Cover-slips are 
not necessary if examined at once The microscope should be used in everj’- 
case 

3 Stock Sei a — Inactivated stock sera, Tj pes II and III, adult, v eie secnrecl 
from the Virginia Mason Lahoratorj' and preserved in sealed, capillary tubes 
in the ice box No deterioration in potency was detected before each quan- 
tity of stock sera was replenished, some tvo months after withdrawal Nc 
preservative ivas used, and no special preparation required other than above 
mentioned 

4 TJmhxhcal Blood — This was obtained from \arious pinate hospitals 
through cooperation of obstetiic departments and the attendant phjsicians 
After delivery the umbilical cord was cut and diained into twin-batteries of 
twm-dram vials, each, before expression One emptv vial received blood 
which was allowmd to clot and the serum later removed as needed , the other 
vual, partly filled with 1 per cent sodium citrate in normal salt solution, re 
ceived blood which did not clot These specimens were preserved in an 
electric refrigerator and examined as soon as possible, usuall 5 ’' within forty- 
eight hours after collection Frcquentlv, a week or so after the discoverv 
of a good, strong reacting umbilical seium, its poteiicj’’ on retest with both 
the original and new red cells w as well preserv ed So far as determined, if 
both the red cells and serum wcie stored in the refrigerator and preserved 
from bacterial invasion, agglutination persisted If the specimen was grossly 
contaminated, the clumping phenomenon v\as soon destroyed 

It should he noted here that the specimens of umbilical blood were 
secured under the most favorable conditions The vials containing the citrate 
solution were twice autoclaved, once when prepared and again before going 
to the obstetric wards, to prevent contamination of the delivery room The 
blood from the cord was then drawn into these sterile containers and, if not 
later contaminated, was preserved foi a considerable period of time 


T\bi,e I 

Hesults of Typiaq Umbilical Red Cells 


TV PE 

SF\ 

CASES 

TOT\L C\SES 

TOTAL PER CENT 


M 

2 



I 

F 

4 

6 

7 1/2 


M 

15 



II 

F 

17 

32 

40 


U 

3 



III 

F 

5 

8 

10 


M 

18 



XV 

F 

16 

34 

42 1/2 


M 

38 



Tot'll 

F 

42 

80 

100 


Explanation of Table I — ^As stated before, the red cells wmre tested ivith 
fresh human serum of known types, 11 and III, for group determination It 
will be seen that the percentages found for the four different general types 
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of umbilical blood correspond quite eloselj witb tbe percentages usually 
alloted for adult blood In othei woids, tlie agglutmogenic propertj of 
er} throe} tes appears full} del eloped and quite normal at birth There existed 
no opportunity to recheck the infants blood at a later period to learn if the 
postpartum tjpe persisted neither iras it possible to compare the fetal types 
with those of maternal blood 

Of the eighty cases examined, the sexes are represented about equally, 
thirty eight males and forty two females Little difference could be found 
in this series of t}pmgs from that standpoint except perhaps, a slightly 
higher percentage of the less common groups for girls 


Tibus ii 

Besobts or Cboss AoonmNAriso Uubiucal Cells With Ujibilical Seeoh 


SfTLM V 


SERUSI T 

0 


0 

a C.Y 


E.CX 


NO CASES 

PER CENT 

Both poBitne 

8 

112/3 

One positive 

24 

351/3 

Neitlicr positive 

36 

S3 

Total cross agg 

68 

100 


Explanation of Table II — ^This shows a series of sixt} eight eases of 
cross agglutinations, c g , umbilical serum X, was mixed imth umbilical red 
cells y, while the blood serum of T was typed inth the red cells of X, re 
speotively on opposite ends of a microscopic slide, as slioun in the table 
heading Agglutination occurred in only eight cases simultaneouslj , at both 
ends of the slide, in twenti four cases a single test shoned positive while 
in thirty six trials neither mixture shon cd agglutination It will be further 
noted that the typmgs were made in pairs, so that the sixty eight cases repre 
sent, in reality one hundred thirty six trials Accoi ding to the Moss classi 
fioation Type I scium mil agglutinate neither of the four groups of cells, 
nor are the cells of Group TV clumped by any of the normal types of sera 
It follows therefore that combinations of sera and cells made at random 
will include many negative tests Of the combinations tabulated aboie, le, 
the one hundred thirty six trial agglutinations, seventy one were theoretically 
positive but only forty showed positive by actual test In other words, of 
the theoretically positive reactions only 56 per cent showed the clumping 
phenomenon In some cases these reactions were ngorous and appeared 
promptly others proved weak and somewhat delayed, still others, which 
should have oueurred, did not appear It is therefore quite apparent that 
the agglutinin of umbilical serum does not show the same degree of rcac 
tivity as shown by the serum of an adult 

In Tables I and II, the findings confirm in a general way tbe observations 
of De Biasi, reported in 1923 He found in a series of one hundred cases of 
umbilical blood, the following group percentages, according to the Moss 
classification 
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Group I 
Group II 
Group III 
Group IV 


12 per cent 
24 per cent 
17 per cent 
47 per cent 


He also found that it was possible to airange the led cells according to this 
classification scheme "While his peicentages difter slightly from these find- 
ings, as shown in Table I, nevertheless tlie}' are as a ivhole, confirmed There- 
fore, his statement may be concurred in that “corpuscles of the newborn 
infants have their quota of receptors ” 

As regards his findings in infant serums, in no cases were the maternal 
red ceUs agglutinated b}' the scium of the infant, in four cases only did he 
find that the infants red cells were clumped by maternal serum This result 
one vould naturallj' anticipate, since the red cells of the child are developed 
from its oivn tissues, whereas there must necessarily exist some osmotic ex- 
change between maternal and fetal sera, in other words, the serum of the 
newborn is a mixture By cross-t 3 q)ing one umbilical blood with another, 
agglutinin if present and v ell developed in the serum of the nev born should 
give the same reactions and peicentages shoivn bj^ normal adult sera when 
typed against these cells This is not true, as shown in Table II In only 
about one-half the cases are theoreticallj’- positne agglutinations confirmed 
by laboratory' tests 


CONCLUSIONS 

I The erythrocytes of umbilical blood, react in a normal vay', and give 
the same group percentages shovn by adults, their agglutinophydlic poiver, 
therefore, appeals fully' developed at time of birth 

H Umbilical serum shows in a positive vay', its theoretic reaction in 
about 50 per cent of cases , many of these when present are weak with action 
somewhat delay'ed It appears, therefore, that its agglutinin is often im- 
mature or not fuUy developed at time of birth 
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A BLOOD STAIN GIVING MORE CONSTANT RESULTS* 

A New Departoke m Staining With Romanowbk\ Stains Which Eliminates 
A Number op Sources of Error 

By Roy F Peemsteb, M D , D P H and Olive S Peemstbr, A B 
New Orleins 


dipfioulties with wrioht’s stain 

M ost everjone has had difBeuIties at tunes getting satisfactory resiiltsi 
with the present methods of staining with the variotis modifications of 
Romanowsky stains Sometimes a specimen of Wright's stain will fail to 
stain properly and has to be discarded, whereas the next sample, made np 
apparently in the same way and from the same ingredients, will prove quite 
satisfactory 

At other times the difSoulties may arise from failing to remember the 
staining time or the proper amount of water needed to dilute the stain, or from 
accidental bungling in handling the slide during the process of staining As 
a result some smears are not stained deeply enough for use while others are 
heavily stained and perhaps covered with a dense film of precipitate which 
obscures all details The beginner particularly is prone to have diflloulty m 
obtaining well stained smears 

Often these failures are discouraging because it is difficult to locate defi 
nitely the factor causing the poor results On several occasions we have bap 
pened to have poor luck just when we had a set of particularly interesting 
sbdes which we wished to stain for class work or for demonstration purposes 
We hare also observed m looking over loan collections in other departments 
and other schools, that blood smears are often so poorly stained that they fail 
to show the things which they are supposed to illustrate 

Por these reasons we undertook some time ago to investigate the factors 
responsible for failures in getting proper results with Wright’s stain hopmg 
at the same time to hit npon a method which would give more constant results 

search 1 or a decolorizinu solution 

Since overstaining and precipitated stain seemed so often to be the crux 
of the difiioulty, it seemed to us that one way out would be to purposely 
overstain the smears ind then partially decolorize them We had already 
made use of the expedient at times of removing precipitate with ethyl alcohol 
However, it was quite easy to completelj decolorize the smear in this way, the 
unclear bines being particularly attacked, so some slower acting and more 
differential decolorizing solution had to he found 

Prom the Department of Bacterloloffj end PatholoET of Tulana Unlvcrsltj of J*w*a(ana 
deceived for publication January 9 39*^ 
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Experimentation with all of the other common solvents used in the labo- 
ratory pioved fiuitless Thej^ lemoved either all or none of the stain Mix- 
tures of these solvents in vaiying piopoitions likewise proved useless 

It oceurred to us that something might be added to the ethyl alcohol to 
slow its action or make it moie differential Since the blues were especially 
attacked by this solvent, we added rarj’ing quantities of methylene blue, 
finding that a saturated solution gave fair results, but much of the azure was 
lost This fact suggested the use of Wiight’s stain, itself, in the decolorizing 
solution, as the azuies might then be letamed The results obtained uith this 
solution, after learning to adjust the factors, as described below, which cause 
variations in the stains, were verj satisfactory 

PREPARATION OP SOLUTIONS 

Solution I — This consists of Wiight’s stain dissolved in absolute methyl 
alcohol in the usual waj Ilouevei, ne prefei to prepare the solution by 
placing enough of the dry povdei into a dry clean bottle to saturate the 
amount of alcohol added (not more than about 0 3 gm will dissolve m 
100 c c ) The solution should be allou ed to stand foi several hours, prefer- 
ably a day oi two, with occasional shaking It should then be filtered and 
diluted with one-fifth of its volume of methjl alcohol 

Solution 11 — This consists of a satuiated solution of Wiight’s stain in 
85 per cent to 90 pci cent ethjd alcohol (only about 0 2 gm will dissolve in 
100 c c ) We usuallj prepare this solution by using nine parts of 95 per cent 
alcohol to one pait of distilled watei as the soheiit This solution must stand 
for not less than tweuti-foui horns, pieferablj longer, with occasional shak- 
ing before it can be used, because saturation is slowly i cached w’hen the excess 
of stain present is so small It is well to filtei before using, othenvise some of 
the undissolved stain is likeli to be iroured on the slide and fail to be 
washed off 

DIRECTIONS FOR USING STAIN 

1 Drop on just sufficient stain (Solution I) to coiei blood smear, drain off 
excess stain at once, let stand until all of the stain lemaining on the slide 
turns led 

2 Flood wath distilled watei and allow to stand for one or tw'O minutes 

3 Wash wuth decoloiizing solution (Solution II) until most of the red 
precipitate disappears That over the smeai usually disappears immediateh, 
and any at the ends of the slide may be wiped oft wutli a cloth 

4 Wash wuth distilled wmtei, dry and examine Note Drjing at anj' 
stage aftei the excess stain is di anted off does not materially harm the prepa 
ration 

FACTORS CAUSING VARIATIONS IN STAINING 

During this study we have found at least four important factors w^hich 
influence the character of colors obtained Thus greater intensity of red is 
obtained by (1) A moie acid wmter, (2) a higher percentage alcohol in 
preparing Solution II, (3) a more concentrated Solution I, (4) a longer stain- 
mg time in the presence of water Conversely, a less mtense red is produced 
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by the reverse of these factors The four are to a certain extent interde 
pendent, a change in one being compensated for by a change in another 
We have studied somewhat in detail the effect of the Ph upon the colors 
obtained Using water buffered with phosphate solutions, we find that the 
colors which we prefer are obtained when the water is a Ph of 6 4 to 6 8 The 
colors are fairlj satisfactory for differential counting with a Ph as low as 5 6, 
but the red cells are very pink and the nuclear blues of the leucocytes hazj 
and indistinct On the other hand, when the Ph goes beyond 7 4 the red cells 
take on a greenish blue hue and the granules and nuclei of the leucocytes fail 
to take the eosin and azures properly 

Distilled water is usually slightly acid and consequently makes a satis 
factory diluting and washing medium without buffering However, the 
amount of acid is subject to -variation, especially where the water is distilled 
from city supplies which are chemically treated For this reason we prefer 
to use a water which is buffered 

A simple method of preparing such a water is to keep on hand 1 per cent 
solutions of KH PO^ and NajHPO, Ten cc of the latter are used with each 
liter of distilled water, and the KH PO, is added in 1 to 5 c c quantities until 
the desired color of red colls is obtamed when smears are stained The quan 
tity usually needed is 10 to 30 c c , depending upon the personal preference 
as to shade We like the color to be a slightly pinkish buff 

In regard to the second factor, the best strength of ethy 1 alcohol to use m 
preparing Solution II is 85 to 90 per cent Stronger alcohol often fails to 
remove the red precipitate left in overataining the smear, and weaker alcohols 
remove both reds and blues, even to complete decolorization 

As to the third factor, it often happens that a stain which sits in a drop 
ping bottle for a long period loses alcohol by evaporation and becoming con 
centrated causes overstainmg with eosin Usually diluting again with methyl 
alcohol restores the proper balance of staining 

PIGMENTS USED WITH THIS PBOCEDUHE 

Most of our experimentation has been done with Wright’s stain produced 
by American manufacturers All samples which we have tried have given 
satisfactory results It seemed well however, to discover if pigments made 
in other w ays would be equally successful For this reason vv e have prepared 
pigments by all of the processes usually emploved in poly chroming methylene 
blue and making the eosinates 

Several specimens have been prepared bv Wright’s, Leishman’s, and 
Wilson’s methods, and all were satisfactory We have also procured samples 
of the latter, two from manufacturers, and tried them out with equal success 
Personally we like the qualities of the pigment produced by Wilson’s method 
as described by Sv ehia* better than any of the others 

It IS interesting to note that some of the samples used worked poorly 
when the usual staining method was emploved, but gave beautiful stains with 
the method which we have devised 
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ALCOHOLS USED IN PREPARING SOLUTIONS 

In ordei to obtain good results with Wright’s stain by the usual proce- 
dures it IS generally advised to use a special absolutely pure, acetone free 
methyl alcohol With this procedure wc have been able to secure good re- 
sults even with eommeicial wood alcohol, the principal disadvantages being 
that some samples contain impuiities whicli are likely to leave more precipi- 
tate on the smear, and some are not near enough 99 per cent purity to prop- 
erly fix the cells in the thick poitions of the smear However, this does not 
interfere materially with recogniring leucocytes or blood parasites, and for 
routine work, where the slides are discarded after examination, such alcohols 
are often satisfactory enough 

We have also found tliat the commercial denatured alcohols can be used 
in making Solution II, especially if wood alcohol is the principal material used 
m denaturing Of course, there are a large number of formulas in use in 
denaturing, and no doubt some substances used in the process might render 
the sample unfit for this purpose 

We have procured samples of these two alcohols from a number of sources, 
drug stores, wholesale dealeis, etc, and have used speeimens on the shelves 
of various departmental laboratories, and none which have been refined 
enough to be perfectly clear and colorless have failed to give success 

CHARACTERISTICS OF STAINS OBTAINED 

We have stamed hundreds of slides by this procedure with very uniform 
results and practically no failures It has worked satisfactorily in the hands 
of a number of students who have tried it out parallel with their Wright’s 
stain Likewise, a number of our personal friends in other medical schools 
have been kind enough to tiy out samples and have reported results compar- 
able to our own 

The differentiation between the leucocj'tes is sharp There is no massing 
of stam upon the leucocytes to mask internal structures, and the granules 
stand out plainly The granules of the neutrophiles are quite delicate but 
discrete, those of the eosinophiles a definite red, and those of the basophiles 
a very deep blackish puiple Likewise, the azurophilic granules of the lympho 
evtes are very definitely demonstrated, even in smaller cells 

The red cells may be stained any color desired from a light yellowish 
buff to a very distinct pink, depending upon the proper adjustment of the 
factors mentioned above Due to the delicate coloring of the erythrocytes, 
polychromatophilia and basophilic stippling are clearly demonstrated 

Fortunately, during the period of our experimenting, we have been able 
to obtain large numbers of smears from cases of leucemia, and of tertian and 
quartan malaria, and much of our staining has been measured by how satis- 
factorily the malarial parasites and the granules of the myelocytes were 
brought out 

SUMMARY 

1 A method of overstaining with Wright’s stain, and partially decoloriz- 
ing, IS described 
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2 Factors causing variations and failures in stamiug, and their proper 
adjustment, are discussed 

3 Commercial alcohols can be used in routme work 

4 Constant satisfactory results are obtamed by those nho have used 
this method 
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RAPID AND ROUTINE PREPARATION OP TISSUE SECTIONS* 


By E P Lane, Colobado Spbinqs, Codo 


D espite the fact that numerous technics for the rapid and routine prepa 
ration of tissue sections have been devised during the past ten years, 
many of the methods at present in use, while producing reasonably good rou 
tine sections, are too time consuming for the diagnosis of cases m which a 
radical surgical procedure is anticipated should the tissue removed prove to 
be malignant The freezing method with polychrome methylene blue staining 
answers the purpose extremely well when a definitel) benign or malignant 
tissue IS found, in as far as rapiditj is concerned, but where a borderline tis 
sue is to be pronounced dehnitely malicious or nonrecurrent, and a major op 
crative procedure is to be undertaken or otherwise depending on the patbolo 
gist’s interpretation of the sections a grave feeling of responsibility and doubt 
of one’s reading must necessarily ensue as be studies a section distorted by 
freezmg and not showing the best detail possible as the result of poor poly 
chrome stain infiltration 

The following method has been used bv me for the past six j ears, and 
while oonsuming about six hours from the time the tissue is received until the 
tune the surgeon has his report, the method is sufBcienti} fast for all practical 
purposes, at the same time producing permanent sections which it is a pleasure 
to interpret The cells show no distortion or shrinkage, are free from arte 
facts, and show v ery definite clear cut nuclear and cytoplasmic stain detail In 
addition to these facts the method is applicable to routme as well as urgent 
work My laboratory has been in the habit of usmg the technic for all tissues, 
m this nay eleanmg up all the pathologic specimens the day after they are 
reeeiv ed as far as the surgeon is concerned, unless for some reason special stain 
ing methods are deemed advisable 

Pieces of tissue of suSicient area to facilitate an adequate study of the 
specimen are cut as thin as is convenient to handle and should m no case be 
ov er 2 mm thick for the rapid method The cutting surface may be of any 
size up to one by three mches, though three quarters of an mch square or 

smaller has been found to^e a convenient size for routine work In case 

a 
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thicker pieces of tissue are desired, as for serial sections, they must necessarily 
remain longer in the fixing reagents and are not applicable to the rapid 
method Also they are more subject to shrinkage from remaining in the fixa- 
tives longer The tissues are threaded on a length of fine sewing cotton with 
the aid of a fine needle A small glazed paper or parchment tag is threaded 
on, after all the sections from one source, bearing an indentification number 
in ink In this way many sections or sets of sections may be placed on one 
thread Uterine curettings are massed loosely and tied in a single layer of 
gauze before being placed on the thread 

Eight one-quart covered jais are required for the fixing reagents 
and two small enameled pitchers for the paraffin Ordinary fruit jars with 
clamp tops are ideal for the reagents The first jar is nearly' filled with 85 per 
cent alcohol, the second with 90 per cent alcohol, and the third with 95 per 
cent alcohol Acetone is placed in the fourth jar, oil of cedar leaves in the 
fifth, chloroform in the sixth and seventh, and a saturated solution of parafSn 
in chloroform in the eighth The jars should he kept nearly full of reagent 
One worker I saw using the technic was actually trying to get results with 
half an inch of oil of cedar leaves m the jar when he was running through 
SIX to eight tissues each day As the alcohol becomes hydrated only the first 
needs to he discarded, the second replacing the first, the third the second, and 
only the third needing to be replaced bv new In time the first chloroform 
will become quite yellow from oil of cedar lea^es and Mill need discarding 
The other reagents will last almost indefinitely', needing only to have their 
volume replenished from time to time This brings about an element of 
economy which is usually appreciated where large numbers of tissues are 
run through routinely' The tv o pitchers are numbered one and two and 
contain paraffin of about melting point 55° C , and are kept in the paraffin 
oven, which should be just hot enough to keep the paraffin liquid hut should 
never be over 58° C or the tissues will tend to scorch unless very closely 
watched 

The fresh threaded tissues are placed in the first alcohol for half an hour, 
transferred to the second for a similar period, and are then allowed to remain 
in the third for two hours They are then run through the other reagents 
remaining fifteen minutes lu each No preliminary formalin or other fixation 
IS necessary', the only' advantage to be gained by' a preliminary' fixation being 
a tendency to distortion from shrinkage Formalin or Zenker’s fixed tissues 
run through this method stain equally as well as those not so treated After 
fixation the tissues aie placed in first one paraffin and then the other, remam- 
mg fifteen miutes in each 

While the tissues are in the oven, small paper boxes may be folded from 
any stiff paper large enough to accommodate one or more sections These are 
filled with paraffin and the tissues unthreaded and immersed while the paraf- 
fin on them is still molten The identification numbers are ivTitten on the ends 
of the boxes, and the boxes placed on the ice m the refrigerator to harden, 
a process which should take not more than twenty to thirty minutes at the 
most to obtain good hard blocks 
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The paper is then remo\ed and the blocks trimmed Trimming is an 
important step if long ribbons of serial sections are desired Tiio sides of the 
block should be trimmed fairlj close to the tissue, and the other tivo, which 
will form the top and bottom edges when the block is in the microtome, should 
hai e a parafSn margin of approximately 3 mm Good sections cannot be ex 
peeted if the microtome knife is not sharp or has nicks in it 

Sections may be stained by anj method desired, the following giving nni 
formlj good results After mounting of the tissues on glycerine albumin 
smeared slides thej are set on edge in the paraffin oven until the paraffin has 
melted, usually five to ten minutes The slides are then cooled either in the 
refrigerator or at room temperature just long enough for the paraffin to 
cnstallize and arc then run through the follouing stain process 

1 Xjlol 1 for five minutes 

2 Wash bj gently s« ishmg back and forth in xylol 2 and 3, 95 per cent 
alcohol, and water for thirtj seconds each 

3 Delaf eld’s hematoxylin fifteen minutes 

4 Bmse in water 

5 Decolorize in 1 per cent HCl in 70 per cent alcohol bj dipping in 
slowly two or three times 

6 Wash in running water until blue twentj minutes 

7 Counterstam in % per cent aqueous eosm three to five minutes 

8 Rinse in alcohols 1, 2, and 3 

9 Clear in 0 3 per cent carbolic acid m xjlol three minutes 

10 Rinse in xylol 4 and 5 and leave in this until ready to mount 

11 Clean any undesired tissue off of the slide with a clean towel with 
out letting the section become drj Place a drop of xylol balsam on the cen 
ter of the section and press a cover slip down on it 

This staming technic maj be speeded up by leaving the slide in hematox 
ylin onlj five minutes rinsing only momentarily in acid alcohol and using 
very dilute ammonia water to develop the blue color instead of leaving in 
running water for twentj minutes 

In routine work the tissues maj be kept in air tight jars until the after 
noon, the gross examination then performed and the tissues run through as 
far as the third alcohol remaining in this until the following morning 

Tissues cut and stained according to this technic should be free from 
artefacts should out and stun easilj whether large or small, show good dif 
ferentiation whether for microscopic studj or photomicrographs and should 
give as true a histologic picture as is at present possible to obtain 



A COMPARATIVE STUDY OP THE EPFICIENCY OP DEHYDRATED 
ENDO’S AGAR AND KRUMWIEDE’S TRIPLE-SUGAR AGAR^^ 


By Ltjra M Mack, A M , and Julia M CorrEi, A B , Albany, New York 


D ehydrated media of vanous kinds have been placed on the market by 
certain of the commercial laboratoiies Such media, if they proved to be 
as efSeient as media which had not been dehydrated, would be of great value 
in many small laboratories These media which are prepared in the labora- 
tory by dissolving the diy material in distilled water, dispensing, and steriliz- 
ing, would have the advantage not only of saving time and material but also 
of tending to make results obtained in one laboratoiy more comparable with 
those obtained in another thiough the use of more nearly uniform media 

This study was undertaken to comiiare the efSciency of dehydiated Endo’s 
agar and Krumuiede’s triple-sugai agar made by one of the commercial 
houses, with the coi responding standard media^ used in this laboratory in the 
routine exammation of specimens for organisms of the enteric-disease group 
At the tune this work was done, the standard Endo agar in routine use in this 
laboratory u as made according to a modification of the formula of Robinson 
and Rettger,“ and the triple-sugai medium was a modified® Russell 's‘ double- 
sugar medium 

The eflScieney of the two Endo agars was compared by deteiminmg 
how well and typically strains of the colon-typhoid group of organisms grew 
on each of these media , and by the extent to which organisms found in fecal 
specimens containing incitants of enteric diseases could be differentiated from 
one another when grown on each of these agars On the triple-sugar media, 
compaiison was made of the reactions produced by pure cultures of various 
organisms These media were fmther studied by observing the reactions 
produced in each by the growth of a single colony fished from Endo’s agar 
inoculated with mixtures of B coli and B typhosus or B dysenteriae, or with 
routine specimens containing organisms of the enteiic-disease group 

technic 

The cultures used were Staphjlococeus aureus, B coli, B typhosus Bender strain, 
B paratyphosus A, B paratyphosus B, and three strains of B dysenteriae, Flesner, Mt 
Desert, and Shiga The Endo-agar plates were inoculated with suspensions of these cultures 
made by emulsifying in 0 85 per cent salt solution the growth from agar slants which 
had been incubated for eighteen hours at 37° C The tubes of triple-sugar media were 
inoculated directly from the eighteen hour agar slant cultures 

The mixtures of B typhosus and B coli (1 5, 1 10, 1 15, 1 20) and of B dysenteriae 
Mt Desert and B coli (1 6, 1 12, 1 24, 1 30, 1 36) were prepared from eighteen hour 
broth cultures of the same density and diluted to very light suspensions with sterile broth 

•From the Division of Laboratories and Research New York State Department of 
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Tie specimens with which the Endo agar media were tested were auapensions of feces 
in glycerin silt solution o All specimens used had already been found to contain B typhosus 
B paratyphosus, or B dysenteriae 

Sereral samples of both the dehydrated Endo agar and the dehydrated triple sugar 
agar, were obtained from time to time and tested The composition of two of the samples 
of dehjdratcd Bndo’s medium dilTerod from a third sample both in kind and amount of the 
ingredients present and in the amount of dehydrated material required to make a liter 
of medium 


Sample 1 


Peptone 
Beef extract 
Lactose 
Agar 

Basic fuehsin 


5 0 parts 
3 0 parts 
10 0 parts 
IS 0 parts 
0 1 part 


Sodium sulphite qs 
Dissolve 34 grama in one liter 
of distilled water 


Samples t and S 

Dipotassium phosphate 3 5 grams 

Peptone JO 0 grams 

Lactose 10 0 grams 

Agar 15 0 grains 

Basic fuchsia 0 5 gram 

Sodium sulphite 2 5 grams 

Dissolve 41 5 grams on one liter of 
distilled water 


The samples of dehydrated triple sugar medium differed in composition only as to 
indicator The last sample contained phenol red instead of Andrade s indicator 

Throughout the work with the Endo media, freshly poured plates of the medium made 
according to the modification of Robinson and Rettgcr s formula were used The dehydrated 
medium was made exactly according to the directions on the container and inoculated and 
incubated on the same day All tests were earned out in dupheate Two plates of 
each medium were inoculated in the folloning way One loopful of inoculum was spread 
over the agar surface of the first plate with a sterile glass rod which was then used to 
inoculate the second plate The two plates of the second medium were inoculated in a 
similar manner The plates were then incubated for eighteen hours at 37* 0 This same 
procedure was followed with sabuo suspeosioos of pure cultures, with mixtures of cultures, 
and with feces 

The dehydrated triple sugar medium was made stenli-cd, and inoculated on the same 
day Tubes of this medium and of the triple-sugar medium m routine use in. this laboratory 
were inoculated Avith a straight needle both deep into the butt and on the slant surface 
The incubation period was eighteen hours 

When mixtures of two cultures or feces containing organisms of the enteric disease 
group were plated on the Endo medio, colonies which had the characteristic appearance 
of typhoid or dysentery bacilli were fished to triple sugar agar media A tube of each 
triple-Bugar medium was inoculated from the same colony and these tubes were incubated 
together Whenever the reaction produced in the dehydrated medium did not agree with 
that of the standard triple sugar agar, other tubes of the latter were inoculated with the 
culture from the dehydrated tnple-augar medium If these second tubes of routine medium 
did not agree with the first, the purity of the culture was investigated by means of 
Gram stain preparations One choractcnstic fishing from each of the Endo media inoculated 
with specimens of feces containing enteric disease organisms was tested by macroscopic 
agglutination 

DISCUSSION- 

The uninocnhted dehydrated Endo medium differed in appearance and 
in hj drogen ion concentration from the Endo agar made according to the 
standard method The latter medium was colorless and clear The plates 
made from the sample of dehydrated medium which contained 01 part of 
basic fuchsin were clear and slightly colored by fuchsm The plates made 
from the samples which contained 0 5 gram of basic fuchsm were deeper in 
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color and contained a llea^y precipitate iihicli was dispeised finely throughout 
when the medium was shaken just before pouring the plates The hydrogen- 
ion concentiations of the dehj'drated medium vaiied fiom Ph 7 4 to Ph 7 6 
while that of the medium made in this laboratory iias approximately Ph 7 8 

When plates made with the Endo media iieie inoculated inth saline sus- 
pensions of B coll, all plates developed laige colonies with pink irregular 
edges and centers which vaiied in color from light led on the routine Endo 
agar and on the sample of dehi drated medium contammg the smaller amount of 
basic fuehsin, to deep metallic red on plates of the samples of dehydrated 
medium which contained 0 5 gram of basic fuchsin In this last medium the 
areas of the plates adjacent to the B coli colonies v. ere deeplj colored This 
diffusion was less marked with the othei sample of dehj drated material and 
still less apparent in the standard Endo agar 

Staphylococcus aureus giew in small, regulai, pink colonies on the dehy- 
drated medium contammg 0 1 part basic fuchsin and on the standard Endo 
agar However, it n as entirely inhibited on plates of the dehj drated medium 
which contained the higher percentage of fuchsin 

These same samples of dehj drated mateiial also greatly inhibited the 
growth of the Shiga strain of B disenteiiae Plates inoculated vitli this cul- 
ture developed such verj' fine colonies aftei an incubation peiiod of eighteen 
hours that identification was difficult If these plates were incubated for a 
longer period, thej' deepened so much in color that they were of little use in 
differentiation However, plates of the loutiiie medium and of the other sam- 
ple of dehydrated medium which had been inoculated with the same amount 
of Shiga culture developed many small characteristic colonies in eighteen 
hours at 37° C 

The cultures of B typhosus, B paratyphosus A, B paiatyphosus B, and 
B dysenteriae, except the Shiga strain, giew about equally well on all sam- 
ples of the dehydrated medium and on the standaid Endo agai The onlj 
noticeable difference between the colonies on the larioiis media was their 
color m reflected light On the dehydrated medium all tjphoid and dysentery 
colonies were slightly pink, while on the routine medium they were coloiless 
However, all these colonies i\eie colorless to tiansmitted light regardless of 
the medium 

When mixtures of B typhosus and B coli (1 5, 1 10, 1 15, 1 20) and of 
B dysenteriae Mt Deseit strain and B coli (1 6, 1 12, 1 24, 1 30, 1 36) were 
plated on the two Endo media, the importance of the difference in the amount 
of diffusion of the dye was plainly shown If the mixtures weie highly di- 
luted so that very few organisms were present in each loopful of suspension, 
B typhosus and B dj senteruE could be isolated fiom all mixtures With 
mixtures less highly diluted the coloi produced by the B coli diffused through- 
out the entire plate of the dehydrated medium, and the typhoid and dysentery 
colonies were not apparent in the mixtuies containing large numbers of B 
coll This was not true of the standard medium where the diffusion was less 
marked 



DEtnDKATEl) ENDOWS lOAlt AM) KRUAlt^ iEHF ’s TRfPLi! StJGAk A^Aft 114^ 


Organisms of the enteric disease group w ere isolated from all of the thirty 
specimens of feces which were plated on both of the Eiido agars None of 
these specimens contained large numbers of B coli, probably due to the fact 
that thej had been kept in glj cenn salt solution One positive fishing from 
each medium was tested bj macroscopic agglutination Variations in amount 
of agglutination occurred between the cultures grown on the different media, 
but these -variations were not sufBcientlj marked to warrant anv definite 
conclusion 

The dehydrated triple sugar medium was first tested bj comparing the 
reactions produced in eighteen hours hj the growth of pure cultures in the 
dehydrated medium with the reaction produced by the same cultures m the 
standard medium Table I gues the results of several such tests 


Table I 

COJXPARISOls OF TOE REACTIONS PhoDUCED IN TOE TWO TsiPLE-SUOAB ilEDIV. AFTEE 

RionTEEN Hours at 37 


CULTURE 

DElITDRATEb 

TRIPLE SUO VJE 

6TANDARI) 

TRIPLE SUGAR 

ijtaniij lococcus uurcus 

Acid slant 

•* 

B coh 


ig 

B typhosus Header 


+ 

B p’jratypliosus A 

is 

+g 

B pirityphosus B 

ig 


B dvseutenafc Flevncr 

+ 

+ 

B dysenteriuo Jft Desert 

i 

+ 

B dyseuteriae Sliiga 

or ttcid vlong slant or hne 
of moculation m butt 

+ 


•f = acid In butt onij no gas 
+8' = add and eas in butt 
± =; add In butt and slant no gaa 

±g = add and gas in butt acid slant 

All of the samples of the dehydrated medium gave the same results ex 
cept the one containing phenol icd indicator In this medium B dysenteri«e 
Flexner produced an acid reaction in the slant as w ell as the butt and B 
paratyphosus B was the only culture to produce a characteristic triple sugar 
reaction The growth of all cultures on all samples of dehydrated triple 
sugar was poor The reactions pioduced by freshh isolated cultures did not 
differ from those produced by the test cultures A longer incubation period, 
from forty t to sixty six hours increased the number of characteristic 
reactions of some of the cultures but such an incubation period would be a 
great disadvantage even if the medium were entirely satisfactorv otherwise 
The only differences in the compositions ot the two triple sugar media 
lay in the amount of beef extract and dextrose present The standard medium 
contained 0 05 per cent dextiose and 0 3 per cent beef extract, while the 
dehydrated medium contained twice as much dextrose and no beef extract 
By making small amounts of medium according to the formula used here, but 
varying the amounts of these two ingredients to correspond with the dehy 
drated medium, it was found that the test cultures produced manv of the 
same reactions in a medium containing 01 per cent dextrose as in the dehy 






1150 


THE JOURNAL OR LABORATORY AND CLINICAL JIEDIClNE 


drated medium, and that tlie addition of beef extract had little effect except 
on the amount of growth produced However, Avhen 0 3 per cent beef 
extract was added to the dehj'drated medium, not only Avas the growth im 
proved, but many of the leactions produced by the test cultures became 
characteristic 


CONCLUSIONS 

The dehydrated Endo agar medium though less efficient for the isolation 
of organisms of the enteiic-disease group than the standard Endo agar made 
accordmg to the Eobmson and Rettger modification, supports a good growth 
of all organisms except the Shiga strain of B dysenteriae 

The dehydrated medium permits a larger amount of diffusion of the dye 
m the areas of the medium surrounding B coli eolonies than does the stand- 
ard Endo agar Of the vaiious samples of the dehj drated medium the ones 
containing the largei amount of basic fuchsin shoAv the more maiked diffusion 
When positiAe specimens pieserAcd in glycerin-salt solution are plated 
on the deh 3 'drated medium, the amount of diffusion is not sufficient to obscure 
the tjphoid 01 dysentery colonies 

The results of the comparison of the dehydrated Endo medium AAith the 
standard Endo medium indicate that the dehydiated medium Avhde less effi- 
cient IS nevertheless a usable medium for the isolation of organisms of the 
enteric disease group with the exception of the Shiga strain of B djsenteiiae 
The dehydrated Kiumiviede triple-sugar agai is not usable for the isola- 
tion and identification of oiganisms of this group This medium appears to 
contain too high a percentage of dextrose and too little nutriment to produce 
a good groAvth and characteiistic reactions Avdien inoculated AAith organisms 
of the enteric-disease group 
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OXYTOCIC APPABATUS WITH TWELVE TUBES* 


Bt E P Buoeee, M D , AND A E Simond, B S , Deteoit, Michigan 


I N THE course of the work which led up to the separation of two active 
principles from the posterior lobe of the pituitary gland* several hundred 
oxytocic tests had to be made An oxytocic apparatus on which two uterine 
muscles could be ii orked simultaneously, was not adequate to handle the great 
number of tests invohed so another apparatus was arranged to work six 
muscles at a time Even this apparatus was unable to handle the volume of 
tests and a new apparatus has been built which can work twelve uterine 
muscles simultaneously It emploj a the same glass muscle tubes and air tubes 
as hav e been used for fii e years bj Mr L W Rowe of this laboratory These 
m turn are a development from the earlier models described by Hamilton and 
Rowe in 1916*' The six tube and the twelve tube oxytocic apparatus were 
built for us by Eberbach and Son Company of Ann Arbor, Michigan Both 
apparatus haie been in use for seieral months and are very satisfactory The 
twelve tube or “twin six” is shown in Pig 1 An electrically heated water 
bath maintains a temperature of 38° C Partially submerged in the water 
stand twelve lertioal muscle tubes in which the uterine muscles are suspended 
Above the water bath extends a bar which supports twelve upright rods To 
the upright rods are clamped the writing levers which magnify the contrac 
tions of the muscles and record these contractions on the smoked paper of the 
kymograph 

The water bath itself is a copper tank 37 inches long, 14 inches wide and 
8 inches deep In the front of the tank are two glass windows, 11% inches 
long and 5% inches high The back of the tank is lined with opal glass to act 
as a reflector as well as to improve the appearance The tank is covered with 
insulating material to reduce loss of heat The tank rests on a base plate of 
asbestos hoard supported by an angle iron frame and legs 4 inches long 
Plush with the surface of the asbestos board are three eleetrie heating units 
such as are employed in electno grills The three heating units are alike and 
together carry 460 watts The center unit carries current continuously but 
the two end units are intermittent in their action They are controlled by 
Eberbaeh thermostatic regulators of the bimetallic type In parallel with each 
thermostat there is a condenser to prevent aremg and an 8 C P 250 V carbon 
lamp to act as a pilot light The lamp is lighted when the current is not 
passing through the heating unit The regulation is entirely satisfactory and 
the temperature of the water is maintained all day long with a fluctuation of 
onlv half a degree The water tank holds fiftv liters of w ater and the change m 
temperature of such a large volume of water takes place only very gradually 
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The water tank has 13 holes or tubuJatures in the bottom These are of 
the proper size to accommodate No 6 rubber stoppers One hole cariies the 
dram pipe foi emptying the tank and the other twelve holes carry the dram 
tubes for emptying the veitical tubes in which the muscles aie suspended 
The muscle tubes are TVi inches long and 114 inches inside diameter, and then 
capacity is 150 c c A graduation is maiked at the 100 c c level In use they 
stand vertical and the upper end is open, Fig 2 To the loner rounded end 
IS attached a one-fouith inch glass tube which series as a dram tube Near 
the lower end is attached a side tube which serves as a filling tube 



Fie 1 — Twelve tube oxjtoclc apparatus making tweUe records on kjmograph 


The arrangement of the apparatus is quite similar to that described in 
detail by Dale and Laidlaw m 1912 ^ It dilfeis only m some details from the 
apparatus described more recently by Pittmger and his associates,* Both,® 
Hamilton and Eowe,“ Eckler,® Bum and Dale,^ Smith and McCloskjq® Nelson,® 
and Swanson 

The vertical muscle tube is filled to the 100 c c level wnth Locke’s solu- 
tion (Fig 2) Air is bubbled through the solution constantly by means of a 
glass air tube which enters the muscle tube from above and extends down- 
ward so that the air aperture is nearlj at the bottom of the Locke’s solution 
An L shaped projection from the air tube furnishes a convenient anchor for 
the lower end of a strip of uterine muscle rvhich is tied to it by a loop of 
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thread The upper and movable end o£ the muscle is attached by a thread to 
the short arm of an Eberbach muscle leter This lever multiplies the move 
ment of the muscle about three tunes It is oonntenveighted by attaching 
small vreights to the longer lever arm 



Flff 2 — Muscle tube supported b> rubber stopper in tubulature of water tank. Uterine 
muscle anchored to air tube and attached to muscle leter by a thread Warminp flask to 
suppl> Lrockes solution at 38 C for flUlnp muscle tube 



The Iiocke s solution used in the musels tube is preheated by running it 
through a senes of three warming dasks immersed in the water bath The 
arrangement of the warming flasks and muscle tubes is shown in Pigs 2 and 
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3 The muscle tubes are emptied by operating the spring clamp or pmchcock 
on the dram tube and can be refilled with fresh Locke’s solution by operating 
the clamp on the filling tube This latter procedure requires immersion of the 
hand in the water-bath which serves the useful purpose of agitating the water 
to keep it of uniform temperature 

The Locke’s solution is supplied from an elevated 20 liter bottle The 
air for oxygenating the Locke’s solution m the muscle tubes is obtained from 
the low pressure compressed air line A header on the air line is equipped 
with twelve needle valves so that the flow of air through each muscle tube 
can be regulated independently of the others The air is bubbled through 
wash bottles containing a 2 per cent solution of sodium bicarbonate as recom- 
mended by Smith and McClosky ® 

Our thinks are extended to Mr L T Clark, Junior Director of the Medical Bcsearch 
Laboratories, for suggesting the need of a multiple test apparatus and for his interest and 
help in the design and subsequent use 
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A BAPID QUANTITATIVE METHOD FOB THE DETEBMINATION OF 
ACETONE AND DIACETIC ACID IN HEINE* 


Bt Jeanette Allen Behke, Ph D , Cincinnati, Ohio 


T he method described in this paper for the quantitative determination of 
urinary acetone and diacetic acid was designed for use in laboratories 
where a rapid and standardized proeedure is necessary It is at present in 
use in this laboratory for the analysis of samples which give doubtful or posi 
tive results by the qualitatiie test recently described in this Journal ‘ 

Like the qualitative test, this method is based upon the reaction which 
takes place betiveen acetone and salicjlie aldehyde m alkaline solution The 
product which is formed has an mtensity of color proportional to the conoen 
tration of acetone in the solution The method is essentially the seme as that 
described by Behre and Benedict^ for the determination of all the acetone bod 
les in both blood and urine The procedure, however, has been simplified as 
much as possible for the present purpose 

A distillation is required, as no satisfactory method has been found for 
carrymg out the reaction in the urine directly For the sake of accuracy the 
TOlumetrii. measurements and the distillation should be performed with care, 
but no elaborate technic is involved The entire determination can be com 
pleted m ten or twelve minutes 

The relative amounts of the reagents used are slightly different from 
those called for in the original method A definite amount of urme (10 c o , 
unless this amount is not available) is distilled to an equal volume Duplicate 
determmations may be made on the distillate Diacetic acid is converted to 
acetone during the distillation, and determined as such with the preformed 
acetone, in the distillate 

A set of permanent color standards has been devised, in order to obviate 
the necessity of keeping standard acetone solutions on hand These stand 
ards involve the use of a side to side, test tube comparison, and for this it 
IS of great importance that the tubes which are used have a diameter accu 
ratelv measured to correspond with the diameter of the standard tubes Such 
a reading is necessarily inaccurate compared with a reading made in a color 
imeter, but if carefully standardized tubes are used an accuracy is obtamed 
which 15 quite sufiioient for clinical work Comparison in a colorimeter is 
impractical when the permanent standards are used on account of the rapid 
increase of color which takes place m the final process, as the solution cools 
The side to side comparison is made before any coohng has taken place 

•Prom The Biochemical lUaboratoiV of the Union Central Life Insurance Company Cln 
dnnati 
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The present paper does not include a description of the determination of 
;8-hydroxybntyric acid, but the oxidation of this acid may be carried out as 
described in the earlier paper- and the resulting acetone determined by the 
present method 

THE METHOD 

1 Apparatus — 

Water-cooled condenser (250 mm from shoulder to shoulder, straight 
tube) 

Distilling flask (125 or 200 c c capacity) 

Glass delivery tube (see Fig 1) to fit with cork stopper onto end of 
condenser, and drawn out at the other end to reach into receiving 
tube Curved glass “adapters” may be used for this purpose 

Receiving tube, graduated to 10 e c , and of a size to allow the delivery 
tube to reach to the bottom 



Pier 1 — Distillation apparatus for the quantitative determination of acetone and diacetic acid 


Tubes for the determination, of exactly the same diameter as that of 
the standaid tubes (The standardized tubes used for the sulpho- 
salieylic acid albumin determination, obtained from the Pales 
Chemical Company, are good for this purpose ) 

Sand-bath and Water-bath 

Set of standards Directions for making these are given below 
2 Reagents — 

Sulphuric acid, concentrated acid added to an equal volume of dis- 
tilled water 

Sodium hydroxide, 32 per cent solution 

Salicylic aldehyde, fr*"' er and Amer labelled “Acid Salicylous, 



DETERMINATION OF ACETONE AND DI\CETIC ACID IN URINE 


1157 


3 Distillation foi the Diin niination of Acetone and Diacctic Acid — The 
apparatus for distillation is first raadi. read} the m atei connection turned on 
jind the glass tip of the deh\er 3 tube on the end of the condenser introduced 
nto the leceiMng tube which contains a few drops of distilled water, so that 
'the tip of the deliier^ tube dips below the suiface of a mmimum amount of 
Ratei (see Fig 1) 

Ten c c of the urine to be tested are measured with a pipette into the 
distilling flask, and about ten drops of the sulphuric acid and 25 to 30 c c of 
distilled watei are added The flask is tightly stoppered with a good cork 
stopper (cork A, Fig 1) The stopper and the neck of the flask should be 
thoroughlj di 3 , and the stoppei should fit perfectlj so that none of the vola 
tile acetone can escape 

The flask is then connected with the water cooled condenser bj means of 
a cork stopper fitted onto the arm of the flask (Fig 1, Cork B) This connec 
tioii should also be ■lerj tight It is verj important that all of the corks are 
dij and tightlj fitting Several corks of the right sizes (A and B) maj be 
kept in reseive, with holes bored in B, so that dry ones maj always be used 
Rubber connections must never be used in places where the acetone niaj come 
in contact with them, as rubber reacts to gi\e undue coloi iii the deteimina 
tion 

The sand bath is arranged under the flask, the burner lighted under it 
and distillation earned on The boiling should not be so \iolent that the urine 
goes over without distillation but a good flame should be used to prc\ent 
sucking back If this should occur the delivery tube at the end of the con 
denser ma> be loosened a little to let m air at this point 
s When the volume of the distillate has almost reached the 10 c c mark the 
Klein ery tube is disconnected from the condensei and blown out into the 
j receiving tube It maj also be washed down with a few drops of water and 
drained into the leceivmg tube The volume is made to just 10 c c The 
burnei is turned oft after the debverv tube has been disconnected The re 
ceiving tube is then inverted several times to mix thoroughlv 

If 10 c c of urine arc not avTiIablc for the distillation a smaller volume 

• may be used and distilled to an euqal volume (marked on the receiving tube) 
If as little as 5 c c are used and distilled to 5 c c the recoverj of acetone in 
the distillate is almost out not quite, complete 

4 Deteiminafion of Acetone in the Distillate — Two c c of the distillate 
are transferred to one of the regular acetone tubes with a 2 c c pipette 2 c c 
of 32 per cent sodium hjdroxide are added from a burette and 2 diops of 
salicylic aldehjde (Biraer and Amend) from a diopping bottle Not more 

* than 2 diops are to be added if more are dropped in b> mistake this portion 
of the distillate should be discarded and 2 c c more tal en The tube is shal cn 
from side to side and put into a boiling water bath for three minutes Shortlv 
after it has been put m, it should be shaken again from side to side so that all 
of the salicylic aldehvde is dissolved and the contents of the tube well mixed 
The tube mav be left in the bath longer than three minutes, but as soon as it 
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IS lemoved at must be compaied uith the staiidaids The hot uater on the 
outside ot the tube is Miped oil and the compaiison made immediately The 
solution daikeiis lapidlj mIicii allowed to cool, and the leading ivill be too 
high it made e^en fwo minutes aftci the tube has been taken fiom the bath 
If theie is an unavoidable delav in making tlie leading, the tube may be 
leturned to the uatei-batli and left foi seveial minutes, after vvliieh the in- 
cicase in coloi has disappeaied, and the leading mav again be made as soon 
as the tube is lemovccl fioni the bath The tube should not be left in the bath 
foi moie than ten minutes at most, honevci 

The reading consists of a sule-to-side compaiison nitli the standaid tubes, 
by tiansmitted light The peicentage of acetone, fiom diacetie acid and 
acetone, in the oiiginal mine is lead diieeth iiom the label on the standaid 
tube nliieh most neaih matches the eoloi given bv the distillate 

If the acetone content is gicatci than that lepicsented bv the highest 
standaid (0 01 pei cent) the distillate mav be diluted and the eoloiiiuetiic 
detczinination lepeated 

Tilt piesence of foinialdeliv dc in the mine inteifcies to a ceitani cNteiit 
with the full development of coloi in this leaction If a pieseivative has been 
used, such as motiopm, which develops foimaldelit de, the leaction of the 
mine should be made almost ncutial, oi v'eiv slightlv acid, befoie distilla- 
tion, the addition of sulphuiic acid being omitted 

5 Staiidetich foi the Coloi Compaiison — These standaids weie made to 
match the coloi pioduced in acetone solutions tieated bv the coloiimetric 
method deseiibed above, using Eimei and Amend’s salicjlic aldehjde The 
acetone content ot the solutions used foi compaiison was deteimined bj lodo 
metiic titiation 

We have kept these standaids foi almost a v eai in this laboiatoij, at the 
piesent time, without finding anv change in then coloi It is best to keep 
them in sealed tubes Tubes of the standaid size maj be diawii out at the 
end, the standaid solution intioduced and the tubes sealed off 

The loimulas foi the standaids to match vaiious peicentages of acetone 
follow Onlv cp chemicals (cijstals) should be used 

Blanl (color given bv tlie leigcnts without icctone) — Four liundredtlis gm potassium 
bichromate + 0 OG gm potassium cliioiiiafc, made to 100 cc with distilled water 

0 001 per cent (0 001 gm acetone per 100 e c urine) — One-tenth gm potassium bi- 
chromate + OG gm cobalt chloiidc, to 100 cc with distilled water 

0 002 per cent (0 002 gm acetone pei 100 cc iiiine) — Thirteen hundredths gm potas 
Slum bichromate + 132 gm cobalt chloride, to 100 cc vvitli distilled water 

0 003 per cent (0 003 gm acetone per 100 cc uiiiu) — Two tenths gm potassium 
bichromate + 20 gm cobalt chloride, to 100 cc with distilled water 

0 004 pc) cent (0 00+ gm acetone pei lOO ec uiino) — One and tin ee tenths gm potas 

Slum bithrom ite + 13 gm cobalt ehloiide, to 100 cc with distilled water 

0 005 pet cent (OOOS gm acetone per 100 cc urine) — One and seven-tenths gm 
pot issium biehioniate + 17 gm cobalt chloride, to 100 cc with distilled water 

0 0075 per cent (0 00715 gm acetone per 100 cc niine) — Three gm potassium bi- 
chromate + 30 gm cobalt chloride, to 100 cc with distilled water 

0 01 pet cent (0 01 gm acetone per 100 cc uiine) — Three and eight tenths gm 

potassium bicliroinate + 38 gm cobalt chloride, to 100 cc with distilled water 
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SUMMAF r 

A method is described foi the quantitative deteimination of iinuary 
acetone and diaectic acid, suitable lor use in chnicil laboratories 

RMEItENCES 
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A COLORlMbTlUC llhlllOD FOR THE OLTERlUN^AflON OP BILE 
ACIDS IN URINE* 

h\ kiiiao Kvtwamv MD New \oik t it\ 

^T'HE lad of a satisfactoij method foi bde acids in urine has been an im 
pediment to a compieheusivc stud> of bde acid metabolism m pathologic 
states m man The chbouite ttchuic utdi/tcl bj bchmidt and his cowoikers 
for the bde acuU of bile ind urine of cxpcumental animals arc not readily 
applicable in chmcal laboiatoues The prmcipUs of the method proposed b> 
Szilard^ for the estimation of bde acids m blood have been adiptcd to inaljsis 
of mine In order to sepaiate the bde scids from inttrfcung substances, ad 
vantage has been taken of the obseivation made bj Tengsliom, Schmidt and 
jMerriU* that bdt acids are precipitated tiom solution b) satuiatmg the solu 
tion with magnesium sulphati 

METHOD 

An alcoholic solution of the bde acids of the uiiiu prepaicd bv adding 50 
cc of absolute alcohol to 10 cc of mine, is heatui m a boding water bath to 
effect solution of the bile acids and to coagulate the piotems This is filteied 
aud the filtrate is cvapoiatod at about 70® C to drvness in vacuo The 
residue is dissolved lu about 15 cc distilled watei and tUt bde auds aie pic 
eipitated from then aqueous solution bv the addition of solid magnesium 
sulphate to satuiatiou After standing in the ice bos overnight, the icsidne is 
filtered on the best quahtv filter papei and then washed with small quantities 
of a cold saturated solution of mngiKsium sulphate Aftei the filter papei has 
been dried complcteh, the bde acids aie extracted overnight with 80 cc of 
absolute alcohol llus filtrate is cvapoiated in vacuo to 10 c c ftnd 200 cc 
of absolute ether arc added to the residue This mivtuio is allowed to stand 
overnight The bile acids aic piceipitated bj this alcohol cthci mixture 
The supernatant fluid is icmoved bj siphon without disturbing the pre 
cipitate When entirely di>, the piecipitate is dissolved in 5 cc of vvatei 
transferred to a 15 c e centrifuge tube and 0 3 c c of 1 pei cent feiric chloride 
solution IS added and the solution thoroughh mixed On standing in the 

From tlic I>epartment of ihc Laboratories Vev, Tork Post Graduate Medical School 
and Ho pUal 
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incubator at 38° C overnight the bile acids combine with the feme chloride 
and are piecipitated as ferric salts The mixtuie is centrifuged and the super- 
natant fluid removed by siphonage After the precipitate has been washed 
twice with water, it is dissoh ed m 5 c c of absolute alcohol and quantitatively 
transferred to a test tube, using 3 c c absolute alcohol To tins test tube 5 c c 
of chloioform and 5 c c of sulphosalicj he acid reagent aie added After 
thoroughly mixing, the stoppered tube is permitted to stand in a bath at 40° 
to 50° C with occasional shaking for tuo to three houis, i e , until the purple 
color in the upper layer has reached its maximum mtensit 3 ' 

A stock solution of 0 1 per cent glvcocholic acid may be kept for about 
one week Prom this stock solution a series of four standards for compari 
son are prepared by pipettjng into 15 c c conical centrifuge tubes 2 0 ce, 
15 cc, 10 cc, and 0 5 c c , i espectn eh , of the stock solution The contents 
of each tube is diluted to 5 c c and to this solution 0 3 c c of the feme chloride 
reagent are added The stoppered tubes containing the standard solutions 
are incubated at about 40° C overnight Prom this point the procedure for 
the development of the color in the standards is identical with that for the 
unknown There are available four standards for compaiison m the colorim 
eter containing 2 0 mg , 1 5 mg , 1 0 mg , and 0 5 mg of gh cocholic acid 

To obtain the most satisfacton results it has been found advisable to 
keep the color imetiic reading w'lthin a nairow range, about 15 mm This is 
accomplished by a comparison of the unknown with the standard most 
closely approximating it in color intensity A sample from the upper colored 
lai ei of both standard and unknown is pipetted into the colonmetei cups 
for comparison 

CaJcidaiwn S == mg of bile acid m the standaid used for com- 
parison 

15 „ 1 ol of mine . , , , , , , 

— = — X b X ; 7- == mg of bile acids as gh cocholic 

R used 111 me \ ol 

acid per volume of urine 

Beagenfs — Peiric chloride 1 per cent of ferric chloiide containing 0 05 

per cent of concentrated Indrochloric acid 

Sulphobalieylic acid 8 grams of sulphosalicjdic acid in 1,000 c c of 0 01 
N hydrochloric acid 

A satisfactory recovery of the bile acids in aqueous solution and of bile 
acido added to urine is indicated bj' the data in Tables I and II 


Table I 

Bfcovery of Taurochouc and Gi ycociiouc Acid in Aqueois Solution 


bile acid 

THEORETIC 

MG PER 100 C C 

FOU^D 

recovers 
PFR cent 

Glycochoho 

15 0 

14 3 

95 

Glycocliolio 

10 0 

95 

95 

Taurochohe 

15 0 

15 1 

100 

Taurocholic 

10 0 

99 

99 



Aiernge recovery 

97 5 
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Table II 

Kecovery op TAtmotiiOLic A«fD GLACOcnour Acids From Urine 


PRESENT m URINE 

DILE \f IP M>0EO 

MO PER 100 cr 

FOLND 

RECOVERY 

PER CFVT 

oO 

15 gljcochoht 

10 7 

98 

00 

10 gJrcochoHc 

03 

92 

oO 

15 tAuroi-holic 

20 1 

100 

00 

10 taurocholic 

98 

98 



Avenge rrco'cr^ 

97 
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A NOTE ON THE TLCHMC FOR STAINING THE NUCLEAR 
MATERIAL IN BLASTOMTCES* 


EvERMT S SlNDEHSON Pu D CinRLOTTCSnLLE, A IRGINIA 


W HILE engaged last \ear m the making and assembling of pliotogiaphs 
from a ease of sisteinie bhstouncosis admitted to the Uniieraitj of 



PlE 3 PlE 4 

BlaHtonijccs In the jeast stage statneO with licmatoxalln and showing the arrangement 
Of nuclear matcrlnl FVom slant a^nr cultures three to fi%e Oajs old Oil Immersion x jfiOO 
Flffs 1 3 nnd 4 — -A orlous stages In th budding process Fig — Vn unstained organism 
for comp arison Figs s and " — Transtarmatlan ttom }cast stage to mjcclfan form unstained 
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Yirgmm Hospital, which weie used as a part of the exhibit at the annual meet- 
ing of the Aineiitan j\Ieclical Association,' it uas felt that photographs of 
hematoxylin-stained oiganisms, to bring out the nucleai material during the 
piocess of budding, mould be of added iiiteiest It ■\\as found, houever, that 
when smeais of the blastomjees neie diied on slides and stained in the usual 
way the thick outei capsule caused shrinking and distoition to such a degree 
that they ivere entiiely unsatisfactoiy foi photographic pui poses Several 



Fie 5 



Fig G 


methods weie tiied to alleviate this difSculty, and the one heie described gave 
veiy satisfaetoiy lesults 

The oiganisms in the yeast, oi budding stage, veie n ashed oft agai 
slants Avith uatei and then fixed by boiling in a small centiifuge tube for 
fiom thiity to fifty seconds The emulsion was eentiifugated, the supernatant 
fluid discarded, and the oiganisms lesuspended in fiom one to two cubic 
eentimeteis of hematoxylin and stained for fiom two houis to overnight, 
depending upon the strength of the stain At the end of this peiiod the excess 
dye uas lemoved bj^ alternate centiifugation and u ashing in tap watei, and 

‘In collaboration ivith Dr r> c Smith of the Department of Dermatology and S\phil- 
olog> Unl\ersit> of Virginia 
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to the last tv ashing a trace of -immoma added to btiiig out the desired color 
If permaueiit slides aic desiied, the organisms can bt mounted in a gljcenn 
jellj Figs 1 to 5 sliou the icsults to be had b\ this method 



Two other photographs of uustvined oi„aiusms are intluded to show the 
tranaforiiiation fiom veast tvpt to mjtelnn form tlie foinur being the one 
usuaiij obsened iii tissues, wink the lattci is icsponsibie for the cottonj ’ 
growth seen in cultures 
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LABORATORY TECHNIC 

IMMUNITY Experimental Immunization With Bacteria Detoxicated by Gold Chloride, 
Osman, M B Jour Immunol , 1927, \ni, 3, 243 

Detoxication uas earned out as described bx Sanfihppo, bv suspending growths of the 
\arious organisms in a 1 per eent solution of gold chloride Oiganisms such as B txphosus, 
giown on solid media, xxere emulsified in a kiiowai quantity of sterile distilled water to which 
an equal xoluine of 2 pei cent gold chloride was added In the case of streptococu and 
pneuniototei which weie giown in a \li 1 e'ttiact phosphate bouillon, the orginisms wrere 
depositid bj centrifuging, the supenntant bouillon w is completelj remoxed (to axoid anj 
formation of a precipitate on the addition of the gold solution) and the giowth was then 
emulsified in distilled water to xxhieli 2 pei cent gold chloiide was added, is before Du 
mediately aftei the addition of the chemical, the organisms tended to aggliitin ite but the 
dumps could bo bioken up bj shaking, thus allowing the gold salt to ict unifornil}'^ The 
treatment xvas allowed to proceed for one hour The emulsions were then centrifuged and 
the deposit was washed witli sterile distilled water Clumps xxeic again broken up to ensure 
thorough washing, which was repeated three tunes After the thud washing, the organisms 
were suspended in the minimum amount of distilled xx iter 

For purposes of dosage in iiiimmnziiig anunnls, the number of organisms per cubic 
centimeter of the suspensions was estimated bj means of Brown’s opacitj standards When 
large dosis weic to be injected, dense emulsions xxere made up and their concentration ^ 
xras computed bj preparing a 1 10 dilution whose opatitj fell xxithin the range of Brown’s 
standards The number of oiganisms in the original suspension could then be estimated 
and the requiied dose gixen in small bulk 

In immunizing animals, all injections were given intraxciiouslj 
Gold chloride exerts a inaiked detoxicating effect on various bacteria 
The power of such detoxicated bacteria to sfimul ite agglutinin production is slight 
Anmials immunized with such detoxicated orginisms tolerate large doses of lixc 
organisms 

Bj iinmuniziiig with a large dose of detoxicated oiganisms, followed after a xvetk bj 
a large dose of live organisms, an agglutinating niitiseruni of liigh titer can be reidilj 
obtained 

FECES A Rapid Method for the Detection of Ova and Cysts of Intestinal Parasites, 
Rivas, D Jour Trop Mod, 1928, xin, 1, 03 

1 Place 1 to 2 gm feces in a niedium or large sized test tube and add o c c of 5 per 
cent icetic acid for each 5 gra of feces 

2 Stopper tube and shake until suspension is homogeneous 

3 Allow to stand one minute for coaise particles to settle 

’ 4 Eemoxe supernatant fluid with a pipette or, if iiccessarj, filter through double lajer 
of cheesecloth 

Place 5 cc of filtrate in centrifuge tube, add an equal xolume of ether, stopper 
and shake horizontally until homogeneous (a fexv seconds) 

6 Centrifuge for one to txvo minutes 

7 Pour off all but the sediment (which imj be xerx scantx ) 

8 Mount and examine the sediment 
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PEOES EXAMINATION Technic of Examination of Feces for Amehas and Protozoa 

Albert H Arch Path anti Lab Med, 1927, in 227 

1 lodmc Eosm stain of fresh inaterml A drop of phjaiologit sodium cliloride solution 
and ont of iodine eosm stun nrc placed near together on a slide but not touching A round 
applicator stick or a toothpick is smeared luth the feces and rolled m the drop of phjsiologic 
sodium chloride solution and then in the drop of iodine eosm A single corcr slip is pi ited 
on botli drops half the mateml under it being stained iiul the other half unstained TJa 
unstained portion should be cximined first for living fligcllatcs and active nmebas In the 
stained portion the protoroan c^ats stand out as bnght spherules against the pink back 
ground and soon become tinged with the lodme to varjmg tones of yellow with the nuclei 
becoming clciri^ defined as the lodmc pcnctritcs If gl^cogtn is present in tiie e\3ts it 
becomes light or dark bromi 

Iodine eosm stain consists of saturated aqueous solution of eosm in physiologic 
sodium chloride solution 2 pirts 'i per cent solution of potassium iodide m phj biologic 
sodium chloride solution saturated with lodme 1 part physiologic sodium chloride solution 
2 parts 

Tlie proportion of iodine solution uaed may be modified to advantigc b\ adding a 
slight excess of that given in the formula if the nuclei do not appeir after a fmv moments’ 
application of the stain The stain should be made up each d iv from the stock ingredients 

If no bright spherules stand out against the pink background or no other o\idoncc 
of protozoa is found in two preparitions examined, the specimen is reported ns ncgati\o 
If bright spherules (cysts) or bring protozoa in the vegetative stage arc found scscral 
smears aro made and atamed with hematowbn using tlic following method 

2 Hematoxylin stain of fixed material A suicnr is ni ide on a alide which h is preMousIy 
been thoroughly cleaned in alcohol ether and filmed If the fee il material is too dry, it 
should be moistened alighth with physiologic sodium diloride solution and a thin smear 
made with the applicator stick or the flat side of a toothpick or b\ using the edge of an 
other slide or a cover slip It sitould then be immersed diroctlv in SchauJinn a fixing fluid 
without alloying the slide to become dry The following steps arc used in fixing and 
staining tho preparation 

Schaudmn s fluid (2 parts saturated iqutous mcrcunc eliloiide in physiologic sodium 
chlondo solution 1 part absolute or 9, per cent alcohol 4 ee glacial acetic acid is added 
to 9d cc of the mixture on using) (fieshly prepared oich time) is hcited to from GO to 
GO C for 10 minutes 


70 per cent alcohol tinged with Cram 3 iodine 
70 per cent alcohol 
50 per cent alcohol 
Tap yvatcr 

2 per cent iron alum* aqueous solution 
or heated to 30 C 
Tap water — riuse 

C per cent hcmatoxylmf aqueous solution 
or heated to 30 C 
Tap y\ater 


G minutes 

0 miiiutca 
5 minutes 
2 minutes 

Kt to 12 hours 
10 niinutca to 1 hour 

1 mmuto 

12 to 18 hours 
10 mumtes to 1 hour 
1 minute 


Differentiate in 1 or - per cent iron alum with tareful w itching under nnerosenpe 
(Do not nlloiv to dry!) (After placing iii ilum solution about a minute wash in y\ater 
then make trial examination ) 


Wash in running water 
GO per cent alcohol 
70 per cent alcohol 


10 minutes 
10 minutes 
5 minutes 


Dae only \lolct crjatals of Iron alum Ileject yellowish powder 
tUae \mcrlcan heniatoxjlln standardized white cijetals only 
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90 per cent alcohol 

5 minutes 


100 per cent alcohol 

5 minutes 


Xjlol 

5 minutes 


The pieparatioii is then mounted in balsam and covered 

Examination is made pro 

ferably with a binocular microscope using the oil immersion lens 



SPIEOCHETA PALLIDA Method for Demonstration in Single Sections, 

Dieterle, E R 

Arch Neurol and Psychiat , 1927, xxni, 73 



Reagents 



Uranium nitrate 

5 gm 


70 per cent alcohol 

500 c c 


Gum mastic solution 



Gum mastic 

10 gm 


Absolute alcohol 

100 c c 


Allow to stand with frequent shaking for three dajs or until dissohed 

Filter through 

three-fold filter 



Siher nitrate solution 



1 per cent aqueous (piotcct from light) 



Developing solution 



Hjdroquinono 

15 gm 


Sodium sulphite 

0 25 gm 


Merck’s Blue Libel Poriiialdclij de 



(neutral) 

10 c c 


Acetone 

10 c c 


Pvridmo 

10 c c 


Water to make 

90 c c 



Mi'^, dissohe, aiiA aOd 10 c c of 10 pti cent iltoliolio gimi iiiistic solution to nnke 
the mixture “milki ” 

Method (Applicoble to frozen, punRln, or celloidiii sections after formalin fixation) 

1 Place sections in the alcoholic uranium solution at 55° C for one hour 

2 Wash for a moment in distilled natcr 


3 Pass through 90 per cent alcohol 

4 Handling the sections indnidualh, place them in the gum mastic solution for 
about thirtj seconds Then immerse foi an instant in 96 per cent alcohol 

5 Transfer to distilled iiatcr 

6 Rilrer nitrate solution one to si\ houis it 55° C protecting from light (oier 
night at 37° C ) 

7 Wash for a moment in distilled ivatcr 

8 Place in de\ eloping solution file to fifteen minutes 

9 Rinse m distilled ivater 

10 P iss through 96 per cent alcohol and acetone, several ch inges 

11 Ailcne and mount in balsam 

Frozen sections should be made after tiiehe houis’ fixation in 10 per cent formalde 
hide After passing celloidm sections through acetone, and paratfin sections through 
Xilene and alcohol, proceed iiitli Step 1 

Smears from a primarj lesion or tissue emulsion are placed in 10 per cent formalin 
in 95 per cent alcohol (10 90) for one hour, imsed in nater and then started with Step 1 

The spirochetes are golden-j ellow to golden bronn and are best photographed ivith 
a red filter, using a light blue for histologic detail 
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PARESIS Types of Therapeutic Response Ohserved in the Malaria Treatment of Gen 
eral Paralysis Klrhy G H and Banker H. A \m Jour Psych 1926 \a 2 SOo 

It 13 possible to into tliree ma-jor Rroups 93 c'lses of t,cuerul paralysis uho 

were given tlie inalnrn trentmcnt bclncon Juno 35 1D23 oud December 1 1925 and who 

snrrned the period of treatment b> more than two months (1) TJioso in whom the 
treatment has apparently been without am effect whatever 13 in number (2) those in 
whom the results attributable to trentmcnt liavc been of a more or less temporary char 
acter 15 in number and (3) those in whom the therapeutic influence whatever its degree 
has persisted essentially unmodified up to the present time Co in number The last two 
groups are, of course further divisible according to the degree of tempornrv or per 
maneut” improvement Provisionally included among the Go pcrimnent results are 18 
patients who though thev have exhibited no improvement have manifested so far after 
various periods extending up to throe vonra no endonce of retrogression 

The better the therapeutic result obtained the more likely it is to bo of a more or 
less enduring character for the ratio of those who evidenced a subsequent deelme to those 
who have bo far preserved the status quo is ns 6 2 among the only slightU improved eases 
as 6 9 among tho considernbh improved and as 1 36 among the full remissions 

Of 41 patients followed for more than a venr who received no further antisv pbilitic 
treatment during that period a wcJl marked modification in the strength of tho spinal 
fluid Wasserraann took place in 13 or in 3, per cent (in S of whom tljc renction became 
completch negative) in II or *0 pir vent fim W isscrnnnn reiction w is defimteU modified 
in 17 or in 42 per cent it rem uned uncliau^ed Ivo very striking correlation between 
clinical status and spinal fluid fiudmgs was present save tint si\ of the eight cases to 
become \\ussennaun negative had nttiintd full remissions In the eleven otlicr full to 
missions in this group the Wissinnnnu rcutmn in the spiml fluid w ts unch inged or 
only slightly modified Tiio W issermami r< jction in tlie blood remained essentiallv un 
changed m 28 of tho 3Q patients wJio were positive prior to treatment (or m 78 per cent) 
m only six cases did the blood become negative with an olcoliohc antigen and m only two 
with a choleaterinized antigen ns well 

Patients of the manic tv pc of general ptinlysis evlubited by far the greatest 
tendency to a favorable response to treatuicut Of 16 manic cases in this series 13 

achieved a permanent result and 12 of these a full remission Of 48 patients of tho 

simple dementing type 30 achieved a permanent result but lo of these belorie, in the 
stationary and unimproved group and only seven attained a full remission 

The total duration of tlie vinous phvsicil and mental svmptoms referable to general 
paralysis averaged at one extreme twenty seven montlis in the cases upon vviiom treatment 
was without influeiice and at the other SLXtecn months in the patients who achieved full 

remissions There was little difference m this respect between tho temporary group 

and the permanent group «s a whole 

In the 7 out of 13 patients who did not respond to treatment a more or loss progressive 
loss of weight took place subsequent to Ireatraeot 80 per cent of the temporary cases 
eventually lost much of the weight which they had previously gamed 48 per cent of the 
'permanent cases registered a more or less ptogresaive gam in weight without sub 

sequent loss In the case of temporary gam in weight all tlirec groups of patients 

made a gam of equal magnitude amounting to about 16 per cent of the pretreatment 
weight, on tho average but the eases uniafluenccd by treatment and the temporary 
cases subsequently lost about So per cent of this gam whereas the permaneut eases 
lost only 48 per cent When this posUreatment gam lu weight was sustained without 
subsequent loss the amount of this gam was likewxsi, about 17 per cent of the pretreat 
ment weight on the average 

Among the clinical factors winch seem to jdiy a part in the results obtained by the 
malaria treatment the so callvd chmeal tape of geuiral paralysis appears to rank first in 
inipurtaiKe the behavior of tlu IkmU weight Huhseqiient to tn itmeut aevoud and the duration 
of the symptoms prior to treatment third 
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An Illustrated Guide to the Slit Lamp^ 

T his book is founded upon lecture courses gncn ut Oxford Unueraitc und Trimtj College, 
Dublin und, is intended be the lutlior to scree us an elemonturv introduction to the 
ttchiiic of the slit lump and a suinmiij of the discoeenes made ■nitli it during the past 
decade 

That the book is authoritatiee is suggested be the fact that the author is a pupil of 
Piofessor Vogt and served as a demonstrator of the slit lamp under him 

The volume is an excellent example of the printei 's art, the illustrations excellent, and 
the tipographj almost deioid of error 

To those utili7ing the slit lamp, tins book should be most mlIcouic 


Biith Injuries of the Central Neivous System'\ 

T his is lolume XI of Medicine Monographs Mhieh ire comprehensive reviews adequatel} 
discussing a disease, a certain aspect of i disease, or subjects allowing a better compre- 
hension of disease processes 

Part I (71 pages), bj Dr P B Dord of the Johns Hopkins Hospital, discusses 
cerebral bnth injuries After a short but complete historic rcMen the causes of cerebral 
birth injuries aic coiered as stated in the literature and then their results The author 
does not belieie that it is possible, from the eiidencc nailable, to reieh am final conclusions 
about the exact limits of the group of cciebril birth palsies and is of the opinion that 
cerebial birth injuries are rare rather than common, ind tint the grcit mass of infantile 
palsies can no longer be lighth ittnbuted to f uilti obstetric procedures No final statement 
can be made as to the relation of inti icranial birth iniurj and chionic In droceph ilus The 
common diffuse meunige il hemorrhage not lirge enough to c luse death app irentlj leaves no 
residuum in the great niajontc of cases 

The real cerebr il birth injuries are caused bx the rarer intracerebral hemorrhages 
and necroses, dcpiesscd fractuies with brim laceration and bj encapsulated hematomas 
All the evidence collected In Ford indicates that the true cerebral birth palsies are repre 
sented by congenital hemiplegias, monoplegias, and the assjmmctrical and unequal bilateral 
spastic paraljses Eight case reports and a list of 136 references accompanx this section 
In Part II (-14 pages), cord bnth injuries are discussed bx Crothers and Putnam of 
the Harxard Medical School Most of the illustrations are in this part of the book 

The authors conclude that most cases are duo to the imposition of the unphxsiologic 
force of traction Writers of obstetiic textbooks, thcrcfoie should lax stress upon the 
nervous sjstem of the fetus as an important factor in successful delixerj Two factors are 
important in the pathologj 

First, cord injuries are due to a tjpe of force iiexer imposed except duiiiig labor, 
the second factor has to do with real but rather xaguelx defined differences between fetal 
and adult Dssues 

This book IS of real value and appeals, not only to the investigator and pathologist, 
but to the phjsiciau at large, espeeiallj to those engaged in the piactice of obstetrics 


The Human Cerebrospinal Fluidt 

N THIS book are collected, in se%en sections, thirty one investigations leported to the 
Association for Research in Nervous and Mental Disease in 1924 

The LOiituits include I The Norm il Hiinian Cerebiospnial Fluid II Biologic il, 


♦A-n Illustrated Guide to the Slit Lamp Bj T Hanison Butlei Sui&eon Binnlnghom 
Eje Hospital 144 pages 158 lllusti ations 5 coloied plates Oxfoid UnneisIU Press 

tBIrth Injuiies of the Central Nei\ous S>btem Bj F R Fold B Crotheis and M C 
Putnam Cloth 164 pages 56 flguies William and A\ ilKIns Co Baltimoie 

jThe Human Cei ebrospinal Fluid An Investigation of the Most Recent -Advances as 
Reported bv the -Association for Reseaich In Neiaous and Mental Disease Cloth 568 pages 
77 Illustrations 58 tables 
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Cliemicnl, nnd Physic'll Properties Under Nomnl md Patliologicnl Coudit:ons, III Pressure 
Studies IV Diagnostic RepHcemint Studies "V Changes in Connection With Central 
Nercous System Disease, M Peaetion in Extrnncural Di cases, and III Trtntnient TJirough 
the Cerebrospinal Phnd 

To neurologists and pathologists this \olumc is of exceeding mterest indeed, it could 
bo read with interest and profit b} the pliisicinn at large 


Bacteriology, Blood Work, and Animal Parasitology* 

book needs no introduction to the medical or labor itors world at large It has 
always been a standard text of indubitable laluc and probably alwajs mil be 

This the eighth edition has undergone a thorough revision and is enlarged by about 
one Inindrcd pages and not onh desents but mil undoubtedlj recciro as favorable n 
reception ns its prodectssors 

As t)ic Kahn test has been adopted as fho official Ivavy serology test for sv^hdis the 
complement fixation methods described lu former editions arc omitted only Naguchi’s anti 
human and the Us PHS methods being described 

As would be expected from so skilled n worker, Stitt cmphasues in italics that onl^ 
workers properh trained in elimcal liboratorv protediiroa should attempt the Kahn test 
Tlicrc are surpnsinglj few tipograpliical errors in so lolunuuous a text 


A Manual of Chemistry] 

T his uoll known text was written to furni li to (ho student in concise form a dear 
presentation of tin siieme an inteHigint discussion of the Bub}ect 5 which aro of interest 
to liim and a trustworthi guide to lus work iii the hbonitorv 

That it has abl; and aniph fuKiUe*! tin so urns the present thirteenth edition furnishes 
condiisiie tvidcnoe 

TJiis IS a book to be bnught not borrowed 


Every Woman a Nurset 

T he purpose of tins book is to irie ns a manual and souuc of information for nursing 
societies, technical scliool cl isms iie^^ Cross and Ambul iwcc Societies nnd in the home 
The book is stated to be n reiisioii and cxjuiiaion of Hie mitlior s book on Home Nursing * 
Certain pceuliarities of stale attract the reader a nttcntioii Tins Jiaiidbook is in 
tended for flio use of men ind women who ni i> find thcnisclies in the position that 

they have to umJcitake the van of t!ie suk injured or wouudtd sic that ihere 

18 a provision of a W C s ett 

In Chapter \I Children s Ailments one notes parai,rnplis devoted to tlie treat 
ment of ‘ growing pnins ' and under lieidaiJie a suggestion to find the cause which 
one might venture to saj niiglit at times be a somcwtiat difficult matter for ‘ men nnd 
women no matter how earnest tJuir di ire f« < ire for tht siik 

This book, in the reviewer s opinion con! iina too Jittle for t)io nurse nnd too much for 
the lajaiian and suggests a t)pe of volume of dubious v due nameh tin sort of text inteuicd 
for tlic ]flv treatment of dwease in the liomi 

BactcrJoIojn Blood Work nnd \ntni(l Panattolofjv B\ C R Stftt MD Swrpeon 
Ccneral TJ S Nnvj Cl/rhtli Edition CJotli 1 plate ami H otlior lllustntlons contalntnp 6S3 
flffures. P Blakfflton s ^on iS. Co 

t\ Manual of Chcnifstrj Bj W Slinon M D and DnnIcI Base PhD Thirte nth Pit 
tlon re isod bj J C Krnutz Jr VcB I rofes or of Pharnmev Unher Itv of Atarjland 
Cloth GO') pifet .^5 illustrations nnd 6 color d pintt I/'a an I Ft-blgtr Philadelphia 

tPverv Woman o Nurse Health nnd Nurslne Notes Bj Edith Istwsonic S R N Cloth- 
**01 paeea 31 lllu tratlons Oxford Untversitj Pres New ^orK 



1168 


THE JOURNAL OE LABORATORY AND t LINIO Hj MEDICINE 


ACIDOSIS A Eeliable Clinical Method for Estimating Acidosis, Breed, L M Jour Am 
Med Assn, October 30, 1026, Kxxmi, 1478 

Technic One cubic centimeter of freslilj dianii iiliolc blond is added to 15 cc 
of acetone free nietli\l alcohol in a 25 c c lolumctiic flash The mixture is slnheii thoroughh 
and filtered into a beaker of 100 c c capacitj A few drops of pheiiolphthaleiii is added 
as an indicator to the filtrate which is then ciaporated, mst to dijness, o\er a water 
bath The residue is rodissohed in 10 cc of distilled water, and compared with 10 c c 
of phcnolphthalein solution m the same sized beaker If tlie color matches, one ma> know 
instantly that acidosis is not present, and likewise, if no color is oMdciit, that acidosis is 
present For exact figures, the estimation is as follows 

If the color matches the standard and remains for six hours it is marked xxx 
If it remains for fiic hours it is marked xx- 
If it remains for four hours it is marked xx- 
If it remains for tliice hours it is marked x — • 

If it remains for two hours it is marked x — 

If it remains for one hour it is marked 

If it has no color at all it is marked 

Values for CoxiPiVRiNo C\ubon\te Context IVitb Percentioe b\ Volume of 


CiRBOx Dioxidf 


CARBONATE CONTENT 

CARBON DIOXIDE 

percentage m \olume 

Color for six hours, x x x 

over 72 

Coloi for five hours, x \ - 

67 — 71 

Color for four hours, x \ - 

63 — 67 

Color for three hours, x — 

61 — 63 

Color for two hours, x — 

5" — 60 

Color for one hour, 

44 — 48 

Ko color, 

less than 37 


The distilled water must have been titrated with phcnolphthalein and kept in a room 
free from acid fumes, and the redissohcd filtrate must be placed ui the same room and 
comp ired with the standard eierv hour foi completing the estimation bj comparing with 
the table of values 

The phenolphthalein standard solution is made bj dissolving lee of Hjnson and 
Westcott pheiiolsulphouepUthaleiu ii\ 1,000 cc of distilled water Tins will keep indeflnitelv 

BLOOD GEOT7PING A Simple Method of Testing for Blood Compatibility, Eelsen, J 

Arch Path and Lab Med, 1927, i\, 4, 552 

Blood IS collected in two capdlarj tubes, one of which contains a few grains of 
powdered sodium citrate, from the recipient (B) and the prospective donors (D 1 2-3, etc ) 

The citrated capillar j tube is rotated and inverted 20 tunes to insure thorough mixing 
and, after the blood is allowed to gravitate to one end, this end is plugged with soft wax 
or paraffin Both the plain and citrated tubes ire inserted in a cork bored % its length 
and the cells and plasma and clot and serum separated bj centrifuging or allowing to 
stand twenty minutes Scratch marks are made with a file just •above the wax plug and at 
the junctuie of cells and plasma and the tube broken the tip containing the wax plug 
being discarded There are now four tubes for each person (1) citrated cells, (2) 
plasma, (3) clot, (4) serum 

Using a fine capillaiy rod (a separate one for each person), place a small drop 
of recipient ’s cells and donor ’s serum on a clean glass slide, and a similar drop of 
donor’s cells and recipient’s serum, and mix Bead for agglutination or henioljsis with 
the naked eje (fifteen minute time limit) 

Time IS saved if onlv those donois theoieticallj compatible, are tested Grouping 
IS done with the citrated cells and kiiowai gioup sera 

The serum of compatible donors (from the uiicitrated capillarj tube) is used for a 
Kahn test and one drop used for an intracutaneous test on the recipient 
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Books for Reyiew should be sent to Dr Warren T Vaughan, Medical Arts Building 
Bichmond, Ya 


The Erythrocyte and the Action of Simple Hemolysins* 

'T’HE increasing spocmhration in all fields of mcdicmc, clmital or espeniuentnl and the 
rapiditj with which dcielopnieiita occur make it pmcticnlli impossible for an> one author 
to deal adequately with current advances m knowledge To meet this situation the ttstbook 
IS supplemented bv the monognph 

Especially is this true of those branchea or divisions of the medical art winch ore the 
subject of expenracntal investigation 

This volume is i monographic contribution in a special field concerned with the action 
of simple hemolysins presenting not only the researches of the author but also a compre 
heusive survey of all the related contributions which have been made upon, the subject 

The book is divided into tno sections The first is devoted to the morphologr, ehemiatrv 
and structure of erythrocytes in general nnd comprises in 85 pages a very complete aurvev 
of the literature on the question and the arguments for and against the various theories 
advanced concerning particularly the morphology and structure of erythrocytes 

In the second jnrt of the book (05 pages) Ponder presents m more or less detail 
his researches upon hemolysis and the mechanism of simple hemolysins which he believes to 
fall into certain well defined groups 

1 Acting in a vvay similar to Saponin 

2 Acting in a wav similar to bile salts 

3 Acting m a nay similar to acids or alkalis 

4 Producing osmotic changes like hypnotic snhnc 

The action of each of these members is considered in detail nnd constructively dis 
cussed 

The volume is of great interest to those interested in biologic investigations and well 
repays Its perusal 


The Antistenlity Vitamine Fat Soluble Lf 

T his monograph is a direct continuation of an earlier series of papers by Dr Evans 
in collaboration with Dr K S Bishop nnd details the studies of the authors upon a 
specific vitamiiie discovered in the laborntorips of the University of California and found 
to be csseatial for the normality of reproduction in mammals 

From evtcnsivo studies upon rats tli" authors arc convauced that there is a substance 
present in the active fractions of their vitnmmc fat soluble E which is specific for the cure 
of n specific type of stenlity induced bv certam purified diets 

Their experunenta ire fully described nnd the evidence adduced is of the utmost 
interest The report is excellently prepared but it is regrettable that its large sire (1^ by 
10 inches) renders it somewhat unvncldy to handle comfortably 

The Eo'throcste and the Vcllon of Simple Hemolyalns Bj Erie Ponder Lecturer In 
Physiology Unlv of Edinburgh Cloth IS pages 11 figures Oliver and Bojd London Eng 
land 

tThe AntlsterlUtj Mtamlne Fat Soluble E. Bj E H Me I Fvans and G O Burr Paper 
All mlcrophotographlc plates 107 tables 2 graphs 3 text figures \olume vlll University of 
California Memoirs University of California Press Berkeley 


Note In so far as practicable tho book review section will present to the reader (a) 
interesting knowledge on the subject under discussion culled from the volume reviewtO 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume 

We trust that the scientific information pniited in those pages wall make the reading 
thereof desirable per se and wall thereby justify the space allotted tliereto 

1169 , 






1170 


THE JOURNAL OE LAEORATORA AND CLINICAL MEDICINE 


An Illustiated Guide to the Slit Lamp-^ 

T his book is founcled upon lecture couiscs gnen nt 0\ford Unnersit) and Tnmtj College, 
Dublin and, is intended bj the author to serve as an elenientari introduction to the 
technic of the sht lamp and a summary of the discoienes made uith it during the past 
decade 

That the book is authoritative is suggested bj the fact that the author is a pupil of 
Professor Yogt and soiled as a denionstiator of the slit lamp under him 

The lolume is an cvccllent exaniple of the printer’s ait, the illustrations excellent, and 
the tipographi ilmost deioid of error 

To those utilising the slit lamp, this book should be most iielcome 


Birth Injuries of the Central Nei vous System^ 

T his is volume XI of Medicine Monographs iihich ire comprehensii e renews adequately 
discussing a disease, a certain aspect of i disease, or subjects allowing a better compre- 
hension of disease processes 

Part I (71 pages), bv Dr P R Ford of the Johns Hopkins Hospital, discusses 
cerebral birth injuries After a short but complete historic renew the causes of cerebral 
birth injuries aie coiered as stated in the litei iture and then their results The author 
does not beheie th it it is possible, from the endence aiailablc, to re ich any final conclusions 
about the exact limits of the group of cerebi il biith palsies and is of the opinion that 
cerebial bnth injuries are rare rather than eoimiion, ind tliat the great mass of infantile 
palsies can no longer be lightly ittnbutcd to f iult\ obstetric procedures No final statement 
can be made as to the relation of intracr iiiial birth iniuiy and chionic In droceplialus The 
common diffuse meningeal heniorrh ige not large enough to cause death apparently Icaies no 
residuum in the gicat majoriti of cases 

The real cerebral birth injuries arc caused by the rarer intracerebral hemorrhages 
and necroses, depressed fractures nith brim laceration and by encapsulated hematomas 
All the evidence collected In Ford indicates that the true cerebral birth palsies are repre 
sented by congenital heimplegi is, monoplegias, and the assymmctncal and unequal bilateral 
spastic paralyses Eight case reports ind i list of 130 references accompany this section 
In Part II (44; pages), cord birth injuries are discussed b> Crothers and Putnam of 
the Harvard Medical School Most of the illustrations are in this part of the book 

The authors conclude that most cases are due to the imposition of the unphysiologic 
force of triction Writers of obstitiic textbooks, therefore should In stress upon the 
nervous system of the fetus as an important factor in successful delivery Two factors are 
important in the pathology 

First, cord injuries arc due to a tiqin of force iieicr imposed except during labor, 
the second factor has to do with real but rather xaguch defined differences betueen fetal 
and adult tissues 

This book IS of real value and appeals, not only to the imestigator and pathologist, 
but to the plnsician at large, especially to those engaged in the practice of obstetrics 


The Human Cerebrospinal FluidX 

N THIS book are collected, in seven sections, thirty one investigations leported to the 
Association for Itesearch in !Ner^ous and Mental Disease in 1924 

The contents include I Tlie Koiinal H inn in Cerebrospin il Fluid, II Biological, 


^*An Illustrated Guide to the Slit Damp P\ T Hanison Butler Suigreon Blrmlnghom 
K>e Hospital 144 pages 158 illusti ations 5 colored plates Ovfoid Uni\eisit> Pi ess 

tBhth Injuiies of the Ccntial Nci\ous S\steni F B Fold B Ciolheis and M C 

l-aitn im Cloth 164 pages 56 figuics AVlIllain and "Wilkins Co Baltimore 

tThe Human Cei ebi ospinal Fluid \n Investigation of the Most Recent -Vdvances as 
Reported b\ the A.ssociation for Rtseuch in Neiaous and Mental Disease Cloth 568 pages 
i < illustrations 58 tables 
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Clicmic'il, nticl Physical Properties Umler ^tormal iml Pitltologif";! Conditions HI Prissur© 
Studies, IV BmgnostiL Beplncemcjit Studies V CUanges in Connection With Central 
Kerroua System Disease M Ptaction m Extranearal Diseases nnd, ^ II Treatment Througli 
the Cerebrospinal Pluid 

To neurologists and pathologists tins \olumc is ot exceeding interest indtcd it could 
be read \Mth interest and proht b) the ph^siuiu at large 


Bacteriology, Blood Work and Animal Parasitology* 

'T'HIS book needs no introduction to the medical or laboratorj world at large It has 
alvrajs been a standard text of indubitable aaluc and probablv nlua>s uall be 

This the eighth edition, has undergone a thorough tension and is enlarged bj about 
one hundred pages and not only deserves but will undoubtedly recci\e as faiorable a 
reception as its predecessors 

As the Kahn tost has been adopted as the official Navy serologx test for sitIuIis the 
complement fixation methods described in former editions arc omitted oulj Nnguchi’s anti 
human and the Us PUS methods being d< scribed 

As would be expected from so skilled a worker Stitt emphasizes in italics that only 
workers properU trained in clinical laborator> procedures should attempt the Kahn test 
There arc surprisingly few tipographical errors in so loluminous a text 


A Manual of Chemistry f 

T HI'^ well known text was writtrn to furnish to the student in concise form a clear 
presentation of the soiouf’e an nitrliigcnt discussion of the subjects which ore of interest 
tc him and a tru«twortli\ guide to his work in the hborator) 

That it has ably and ainpli fuHilUd thcKc um^ tlu present thirteenth edition furnishes 
concluxiio eiidcnct 

This IS a book to be bought not borrowtd 


Every Woman a Nurset 

T he purpose of tins book is to ser^i ns a inaiuial ami source of information for nursing 
societies technical scliool clasw ited Cross ami Ambulance Societies, and in the home 
The book IS stated to be i reiision ninl txpaiiaioii of the author g book on Ilome Nursing ’ 
Certain peculiarities of stvlc attract the rcadir^s attention ' Tins handbook is in 
tended for tho ubo of men and women who imii find tliemsclvcs m the position that 

they haie to undertake the cart of the suk injured or woimdid see that here 

IS n provision of a V C s etc 

In Chapter \I Clnldrcii s Ailments one notes parogriplis de%otcd to the tre-at 
ment of ‘ growing pama nnl under heiduhe a suggcgtioii to find tlic c uise which 
one might venture to say might it times bt n somcwhit difTuult mitter for men and 
women no mitter how curiiist their disin 1i tire for the sak 

This book in the ri newer s opinion eonf nns too little fir the nunc and too much for 
the layanau nud suggests a tvpt of \olume of dubious \ due nnmch the sort of text intended 
for the lay treatment of disease in the home 

Boctcrloloirj Blood XVork and \nima> Pamsltoloci C\ C R ^tltt M D SirRore 
Ceneral U S Nn\j Plehth Tdltlon Cloth 1 plate and 11 other Illustrations containing 6S 
figures P BInkiston » Son i Co 

tX Manual of Chendstia M Simon AID and Danitl Ba o PhD Thirteenth Bit 

tlon rexlscd b\ J C Kriutz Jr sr D Profespor of I har nac\ IJni\cr'!iti of ainnlnnil 
Cloth ga pages illustrations am! S color d plate's Lea an i Feblgcr Philadelphia 

{Pverj Xtonian a Nurse Health and Nursing Notes Bj rilth Newsome 8 R N Cloth. 
Ot pages 31 illustrations Oxford Unbersitj Press New Aori- 
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Normal Midwifery for Midwives and Nurses-^ 

TN THIS Look is embodied the lectures delivered by the author to nurses ivhile he was 
Assistant Master at the Rotunda Hospital 

In the introductory chapter occur these paragraphs nhich at once assure the reader 
of a clear, sane, and eminenth practical discussion of the subject 

“One thing is absurd, and that is to try and improve matters bj increasing the 
theoretical knowledge of the nudiiife ” (One is strongla tempted to add that this applies 
vith equal force to the nursing curriculum nhich is almost daily increasing in scope, at 
least, in America ) “A Sister in the medical norld is not expected to discuss the pathologi 
of bronchitis, to percuss a chest, or listen for rales or crepitations, neither slioiUd a midwife 
be expected to know ana thing about the pathology or treatment of abnormal labor .She 
should be able to recognize that the labor is abnormal but should not be required to make 
ana diagnosis ’ ’ 

This IS a student’s text desen iiig of aaidc circulation and one avhicli could well be 
read ba mana nurses avho are, unfortunatela, no longer students 


Potassium and Tartrates] 

A COMPREHENSIVE renew and summary of the literature ccnccrned aaitli the 
physiologic effects of potassium and tartrates of especial interest to therapeutists, the 
first part of the book (103 pages) being concerned aaith the effects of potassium, and the 
second part (51 pages) discussing tartrites 

The monograph is a comprehcnsiae summ iry of the subject discussed 


Malarial Psychoses and Neuioses] 

X X 7 ITH the exception of those avhose field of practice h is carried them into appropriate 
' * localities. It IS entirely possible that to main, malaria means "chills and feier ’’ 

"It IS remarkable,” sacs the author in his Preface, "that although malaria is trace 
abh two thousand fire hundred xears old, that although it is the oldest disease of which 
we have any reliable record, that although it is the most widespread disease ji the world 
today, and that although its most characteristic feature, the paroxysm, yvliich through its 
periodicities gnes the yarieties of its forms their names, is largely a neurologic phenomenon, 
there appears to be no compreheiisive work dealing with the neryous manifestation of it " 
This hiatus he has endeavored to fill in the present yolume which is, indeed, a conipre 
hensive and scholarly monograph 

After a brief but clear description of the parasite and the disease, there follows an 
interesting discussion of malaria m history and its effects upon character and race degenera 
tion 

A well-written section on pathology folloyvs in yvhicli are found most of the illustra 
tions These are mainly niicrophotographs and colored drawings, well chosen and excellently 
reproduced The clinical pathology of the endocniic and other glands is then taken up 
after yyhicli a varied array of malarial psychoses arc separately considered 

There are well written chapters on malaria and alcohol, malaria and surgery, malarial 
nerve conditions, and malaria in its medicolegal relations, some tyvo hundred illustrative 
case histories being briefly but clearly summarized 

The author has eyidently had a comprehensiye experience and speaks yyith authority 

•Normal Midwifery for Alidw i\ es and Nurses By G AV Theobald Cloth 258 pa&es 28 
illustrations Oxford Uniierslty Press New AorU 

tPotasslum and Tartrates A Reilew of the Literature on Their physiological Effects 

By R. yv Webster ALE Cloth 168 pages The Commonwealth Press Chicago 

tAIalarial Psychoses and Neuroses Bx W K Anderson ME Recognized Teacher of 
Clinical Aledlclne Glasgow Unlxerslty etc Cloth 595 pages 18 illustrations 4 colored plates 
Oxford Unixersity Press Neyv A'ork 
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The literature of the world has been carefullj and intelhgenth searched and the 
writings of Hit nncicntB hate not been neglected thu-t> four pages at the end of the book 
list the references 

The author is to bo congratulated on the completion of a work winch will last and the 
publishers upon its presentation m n worthy and attractive form 


Poverty Nutrition and Growth* 

Tolnme SpwiaJ Beport 303 of the British Medical ncscarch Counul is the report 
of a Cominittce detailed to stud\ the problems of child life The work was begun in 
3019 under the genenl supenision of the Scottish Committee for Child Life Imcstigntion 
and summarizes an enormous amount of data secured b) almost incnlcuhble labor 

I art I details the general plan of the work the populations studied and the inethods 
employed The gencr d description of the slum districts colored in these investigations would 
open the cics of American Labor disgruntled «ith its lot Part II embodies i comparison 
between the children of the poorer classes in town and couatrj Part III a consideration of 
factors genenIJv supposed to indaence the nutrition and growth of children Part IV in 
come and home conditions Part \ diet Part \I I arental factors Part All the children 
of rural miners and Port A III the children of agricultural labors 

An appendix lists the rnnous forms etc used in the investigations If onlj for its 
value m teaching how tlie other half lives this report dosenea wide circuHtion 

The data ate of great value and interest to sociologic workers and indeed to 
pediatricians and all interested in hum in welfare 

The evidence does not subsfantute anj marked del iv in growth as u result of porertv 
per ae but shows that small p treats tend to beget small children and thnt the small size 
of the town child is an inborn cbaractenstic 

There was no clear indication that nutrition was dircctl; associated with income 1 
correlation of weight with breast and arti6cnl feeding was manifest up to eiglit or nine 
months after that it was absent 

The most significant and constant finding was the correlation between maternal efficiency 
and the height and weight of the child Overcrowded dwellings and nn inferior tvpc of 
mother tenda-’ to go hand m hand This pioneer study ns is usuallj the case raises more 
questions than it answers and points the wtu to problems for future investigations 

It n impossible in n short rtvnvv to indicate the volume of data contained in the 
report It must be read to be grasped and studied to be appreenfed 


A Textbook of Biological Ch.emislry\ 

T his book is intended for the elcmontarv student and not for reference and is auth 
nmplv fulfills the purpose for which it la intended 


Povertj ’vTutrltion and Grovitb Stu lies of Chill Ufe In Cities and Rural District** 
of Scotland Bj D If Paton it-D Professor of Phislolo^i Uaiversitj of Glaagron and I* 
Ftndia> ai D Professor of P«IIatric*t UntversUj of Giasgow Paper 333 pages numerous 
tables end graphs H SI StatJonerj OfRcc L.onfon 

tA Textbook of Biological Chcmfatrj B> J 13 Sumner \sslstant Professor of Biological 
Chemistry Cornell Unlvcrsitj Cloth 283 pagea 4 figures The Macmillan Co ^e■tv lork- 
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EDITORIALS 


Pillars of Salt ^ 

AS THE study of scientific medicine pi Ofri esses one lact assumes pre- 
eminence To be of leal sen ice to the patient the plnsieiaii must diag- 
nose the patient’s disease betoie its ia\ages liave laid iiaste his vital oigans 
Diseases must be diagnosed in then incipiencj, long befoie theie aie organic 
signs and sMiiptoms, and often befoie tlieie aie maiked functional disturb- 
ances Oui onh chance to do this is bi a bettei undei standing of the body 
chemistiA mIucIi includes the chemistn and functions of the endocrine glands 
As the food makes the blood and the blood feeds the cells, it is necessaiy to 
knoM something of the chemistiy of food and digestion What constitutes 
nutrition, and vliat is the difteience between nutiition and stimulation? 
Hoy often is a condition of so called “health” leally the mask of stimula- 
tion that latei destioys the Mtal oigans? 

When ye tr^ to classify oui foods it is difficult to knoy' ydieie to begin 
Oiganic 01 colloidal foods, iiioiganie oi crj stalloidal foods, laiv foods ydncli 
maj come undei the heading of h'sdiophile colloids and cooked foods yhicli 
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maj come uiidei tlie lieading of lixlrophobe colloids, iiul inert foods Mhich 
do no more than sti\e as ballast Then tlicic are substances nhich m small 
doses stimulate and poison insidiowsh and in hrgtr dosts poison and eaiise 
deteiioratiou of aital organs Inasmuch ns the pin siolOcista believe that most 
foods should be of a colloidal or organic nature ind that the chemisti\ of 
digestion is a pioblem of colloid chemistry oui attention is dla^\n to a ens 
talloidal substance that is non bein*, consumed in great quantities Its popu 
laiitj has c\eu been enhanced of late because wo can non obtain it in the 
“iodized ’ state I lofei to sodium chloiide inoiganic 

Long ago it ^\as obser^ed that in ciitam states of orgsnic dctenoration 
salt seemed to aggia\atc tlie condition Non wo knon that it interTiKS 
mill the elimination of eeitain w iste jiiodutts of metabolism nheicas in 
earlier dajs it nas noted that the nephritic patnnt ^leu moic edematous 
the “Salt Ehcum“ incressed in iluumatism oi etzematous ststes Haig 
shoned that it mtertered with tlu clmiinntion oi unc acid products Later 
it iras shonm that in animals such as dogs and in birds such as tliickens 
nhere a good deal of the nitrogen is eliminated as uric acid the icsidt of 
feeding salt, e^CIl m \en small qunntitus nas dcatli Autops’i shoned the 
Iner and kidm^s studded with unc acid conditions 

Yet, nhat is tlu most common m,.«ment foi sslt (atinj,'’ That animals 
like it, need it e^eii tiaccl miles to so called salt licks ’ to ^ct it How do 
we know that these animals aie not mnnial starMd ind hek silt as a pooi 
substitute foi browsing lea^cs and twigs’ L\en wlien we giM the hoise 
plentj of salt lit still chews the buk off trees gniws his maiiBCi boaids and 
rasps the telephone poles Does the fact that immals like salt mean tint 
thej need it au} more tliaii that wc hiuuan beings need stiong coffee because 
we like it? Intioduce a horse to sugai and him lus choice of i su„ar 
mash or a salt mash lie will gorge himsdf with the si^ai misli and ignore 
the salt mixture Does that mean that horses lucd sugir^ At best the argu 
ment is most flimsj and would not Inco a le^, to stand on weit it not for 
the fact that silt is a stinuiiant It malts us fed ^ood b\ dtiatin„ the 
blood piessuu a little and stimulating the adienal ^^1 inds with the usult 
that the elite! s and cars glow It also bungs a hnppici mental state t}ii 0 Up.h 
a feeling of warmth ind good health We sti that silt is necessai’j foi 
life But IS it? Benjamin Rush found the Amtiican Indians ns heilthi as 
Stefansson found tin Esquimauv oi as Baitholomew found the Chinese of 
the Interior none of whom e\er ate salt 

In the dais of our forefatheis salt solution was used as an embalming 
fluid The ancient Ee,\ptians used oils spices and salt in their mummj 
wrappings Todai we mummifi the hung with salad dressings made of 
mineial oils spices and salt \ou can sec am number of tliese mummies 
walking the stuets The dii si m sin uni eu bodns and wliiti ban btspcik 
the hardened Ineis and scUiotic luliuis I ottui wondci w)i\ it is ncces 
san to embalm such bodies aftei tlua toe deail Tlu\ au alieatli ‘ pid kd 
to the gills “ 

It IS possible foi a person to chininiite salt quiti rapidh thiough chan 
mis sucli IS tlu skin and I idut\s As loiip, is tlm bodi is stion^. the rtsist 
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ance good and the glands oi internal secietion adeciuate, not nincli salt is 
ictained Bnt nhcn the channels oi ehnunation aie inadeciuafe salt letcntion, 
nith its attending hainitnl consecjiienccs, lesiilts and the Inei oi kidnejs oi 
skin, 01 all tliiee, may shoiv at fiist iunctional deiangenient followed by 
organie destiiiction Albumin, casts, led blood cells and leucocytes in the 
mine maj be signs of so-called Blight’s disease If theA aie, may not such 
extensiA'e kiduej destiiiction be the thud stage of salt poisoning? The second 
stage may be the tiansient albnminmia after model ate exercise oi an un- 
usiiallA lieaAA' meal, the fiist stage the excess of NaCl in the urine, aa'IucIi 
causes no signs oi sAinptoms and aa'IiicIi occurs A\hen the patient feels good 
and thinks he is in a healtliA state In the third stage the kidneA's are so nn- 
liaiied that salt elimination is gieatlA' inteifeied Aiitli This is a A^eij" pool 
time to think that by lestiicting salt in the diet Ave can accomplish yerA much 
foi the patient SomeAvlieie along the line theie A\as a point Avheie the salt 
began to be dangeious The lailroads liaA'c found that the best Aiaj to 
eliminate dangeious ciossings is to eliminate crossings HaAe the people 
cioss the tiacks oA'eihead oi tliiough subAvaAS In other Avords, “stay off 
the tiacks ’’ The eating of inoigaiiic salt is a bad habit Win not let the 
plants oigani/e NaCl into a colloid foim in then leai'es and fiuits and loots 
and steins, and eat it that Avaj I The mine and sweat neyei shoAv an excess 
A\hen it IS consumed in this form 

The gieat Mackeimie Aviote, “The fiist appeal ance of disease in the human 
body IS iinaiiably insidious, AVith little distmbance of the economA' and no 
yisible signs of its piesence Ba and bA' the patient becomes conscious that 
all IS not Avell Aiith him, theie is a loss of that feeling of A\ell-beiiig Avhich 
accompanies the healthy state Disagieeable sensations aiise, at fiist lague, 
but later becoming moie definite and these may become so urgent that he 
seeks adyice Still no CAudent sign of disease may be peiceiAed on the most 
caieful examination Ba' and by the disease, being situated in some organ 
or tissue, changes the constitution of that pait, so that its presence is noAV 
lecogmzed by a physical sign, wdien the clinical methods usually emplojed 
leyeal its chaiactei ’’ 

It IS only by caieful chemical examination of secietions such as mucus, 
teais, gastiic juice, uiiiie, joint fluids, spinal fluid, and blood that ive can 
aiiiAm at eailA' diagnoses of salt xioisonmg Oui figiiies foi the noimal aie 
all too high, since most of the so called noimal cases Avere eaily cases of salt 
letention Again to quote Mackenzie “Theie are eAudences wdiich Avould 
suiely indicate the nature of the disease in its earliest stages, weie wm capable 
of detecting them ” If Ave are caci to be able to detect these eAudences AWe 
must look foi them as chemical pathologists 
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ance good and the glands of internal secietion adequate, not much salt is 
letained But uhen the channels of eliinination aie inadequate salt letention, 
uith its attending haimtul consequences lesults and the Inei oi kidiie>s oi 
skin, 01 all thiee, inaA show at fiist functional deiangcment followed 
01 game destiuction Albumin, easts, lecl blood cells and leucocjtes in the 
mine mai be signs of so called Biiglit’s disease If they aie, may not such 
extensive kidnej destruction be the thud stage of salt poisoning? The second 
stage inai be the tiansient albiiminuiia aftei iiiodeiate exercise oi an uii 
usuallj hea\i meal, the fiist stage the excess of NaCl in the urine, which 
causes no signs oi sMiiptoms and winch occuis iilien the patient feels good 
and thinks he is in a healthv state In the thud stage the kidneis are so im- 
paiied, that salt eliminatioii is gieatlj intcifeied uitli This is a veiy pooi 
time to think that bj restiicting salt in the diet iie can accomplish A'ein much 
foi the patient Someuheie along the line theie was a point uhere the salt 
began to be dangeious The lailioads haie found that the best ivay to 
eliminate dangeious ciossings is to eliminate eiossings na\e the people 
eioss the tiaeks oveihead oi tliiough subwais In other voids, “stay off 
the tiacks ” The eating of inorganic salt is a bad habit Win not let the 
plants organize NaCT into a colloid foim, in their leaves and flints and loots 
and stems, and eat it that wai ' The mine and sveat never show an excess 
vheii it IS consumed m this form 

The gieat Mackenzie mote, “The fiist appearance of disease iii the human 
body IS iinaiiably insidious, ivitli little distmbance of the economi’^ and no 
visible signs of its piesence By and bj the patient becomes conscious that 
all IS not veil vitli him, theie is a loss of that feeling of vell-being vliich 
accompanies the healthy state Disagieeable sensations aiise at fiist a ague, 
but latei becoming inoie definite and these inaA become so mgent that he 
seeks adiice Still no cAudent sign of disease inaA' be perceiAed on the most 
eaieful examination By and bA' the disease, being situated in some oigan 
01 tissue, changes the constitution of that pait, so that its piesence is iioav 
lecognized by a physical sign, vdieii the clinical methods iisualh emploA’’ed 
leAeal its chaiacter ” 

It IS only bA’^ caieful chemical examination of secietions such as mucus, 
teais, gastiie juice, mine, joint fluids, spinal fluid, and blood that AVe can 
ariiAw at eaih diagnoses of salt poisoning Oui figiiies foi the normal aie 
all too high, since most of the so-called noimal cases A\eie eaily cases of salt 
letention Again to quote Mackenzie “Theie aie CAidences AAdiich Aiould 
suielj indicate the natuie of the disease in its eailiest stages, A\eie Ave capable 
of detecting them ” If aac aie eiei to be able to detect these CAidences Aie 
must look foi them as chemical pathologists 
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